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Preface

In 1973, most seismological activities of the National Oceanic and Atmos 
pheric Administration (NOAA) were absorbed by the U.S. Geological Survey 
(USGS). These operations included the Seismological Research Group, National 
Earthquake Information Center, and Geomagnetic Research Group, Boulder, 
Colo.; Seismological Field Survey, San Francisco, Calif.; and Special Projects 
Party, Las Vegas, Nev. Although the seismology functions of the NOAA/Environ- 
mental Data Service remained intact, it was decided that the 1973 and subsequent 
issues of United States Earthquakes would be published jointly by NOAA/USGS. 
Except for minor changes, the format for this first joint report is essentially the 
same as that in past issues of United States Earthquakes.

Ill
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Introduction

United States Earthquakes, prepared annually 
since 1928, describes all earthquakes that were felt 
in the United States and nearby territories during 
the year. Earthquakes are listed chronologically in 
11 regions: Northeastern Region, Eastern Region, 
Central Region, Western Mountain Region, Cali 
fornia and Western Nevada, Washington and 
Oregon, Alaska, Hawaii, Panama Canal Zone, 
Puerto Rico, and Virgin Islands. In addition, table 
1 contains instrumental epicenters of U.S. earth 
quakes and lists those that were not felt by resi 
dents; table 2 lists principal earthquakes of the 
world for the year with brief accounts of their 
effects.

This report also includes sections on horizontal 
and vertical control surveys for crustal movement 
studies, tsunamis, well-water fluctuations, and 
strong-motion seismograph data.

Sources of noninstrumental information used in 
this compilation include reports received from 
questionnaire canvasses conducted by the U.S. 
Geological Survey National Earthquake Informa 
tion Service (NEIS) ; reports from seismology 
collaborators; newspaper clippings; bulletins of the 
Seismological Society of America; special reports of 
other organizations; and felt data from NOAA's 
National Weather Service.

Instrumental data utilized in computing earth 
quake epicenters, depths, magnitudes, and times of 
occurrence are obtained by NEIS from NOAA, 
USGS, and cooperating seismological observatories, 
both domestic and foreign.

NATIONAL GEOPHYSICAL
AND SOLAR-TERRESTRIAL

DATA CENTER

The National Geophysical and Solar-Terrestrial 
Data Center (NGSDC) is one of the five major 
facilities of NOAA's Environmental Data Service. 
NGSDC's Solid Earth Data Services Division is

responsible for data activities in the field of 
seismology.

Its services include preparing local and regional 
seismic histories for engineers, actuaries, and other 
scientists, and answering direct inquiries from the 
public on all aspects of historical earthquakes. 
Additional services and products include publishing 
annual earthquake summaries and revised his 
torical earthquake reports; and making available 
in several formats (at a nominal fee) copies of 
seismograms, accelerograms, displacement meter 
records, digiti/ed strong-motion seismograms, and 
epicenter lists. Many of these products and services 
are based on seismic records or other data that 
have originated with USGS recording networks or 
with USGS data-reduction facilities. Information 
concerning services and products of NGSDC may 
be obtained from the National Geophysical and 
Solar-Terrestrial Data Center, NOAA/EDS, Boul 
der, Colo. 80302. Some of these seismological 
services and products are described in the following 
paragraphs.

Earthquake Data File
The earthquake hypocenter data file lists hypo- 

centers geographically and chronologically from 
1900-1974. It is available on magnetic tape and 
16-mm microfilm. Monthly updates on punched 
cards also may be purchased. The file gives date, 
origin time, geographic location, focal depth, magni 
tude, and intensity (Modified Mercalli) for each 
event when available. Searches for one, or combina 
tion, of the parameters above can be made. Addi 
tional information is available on request.

Strong-Motion Earthquake Data
All records in the strong-motion file, dating from 

the initial accelerograms recorded in 1933, are 
available in full-size paper copies or as 70-mm film 
chips. A chronological listing (1933-1971) may be 
purchased on seven reels of 35-mm microfilm. 
Digitized accelerograms may be obtained on 
magnetic tape or punched cards. The same infor 
mation is described in geographic arrangement in
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Key to Geophysical Records Documentation No. 2 
(see description on p. 2).

Other Data
The Preliminary Determination of Epicenters 

Monthly Listing, a chronological listing of earth 
quakes located throughout the world, may be pur 
chased on 16-mm microfilm for the period 1969- 
December 1973. It contains for each earthquake the 
time of occurrence, geographic coordinates, region, 
felt and damage data, depth, magnitude, and other 
useful data.

The Earthquake Data Report, a twice-weekly 
compilation of data used in the computation of 
the report described above, is now available on 
16-mm microfilm for the years 1969-1973. It con 
tains station arrival times, individual distances, 
azimuths, and traveltime residuals.

The Reid Earthquake Catalog, compiled by the 
late Professor Harry F. Reid, is a comprehensive 
collection of earthquake and volcano data recorded 
on cards (3x5 in.) and augmented by newspaper 
clippings of principal earthquakes. The catalog, 
which is in chronological sequence and cross- 
indexed by geographical regions, covers the time 
from before Christ to 1931. It is available on five 
reels of 16-mm microfilm.

Seismograms from Worldwide Network
Seismograms are available from all stations in 

the Worldwide Network of Standard Seismograph 
Stations, which operates with identical instruments. 
Each station produces six seismograms daily. In 
addition, records from ten high-gain, long-period 
stations are available beginning with January 1971. 
Seismograms from other selected stations foreign, 
Canadian, and U.S. Geological Survey networks- 
may also be obtained. Requests for these records 
should include time, date, station, components, and 
type of copies desired. A list of available formats 
and prices will be supplied upon request.

Publications
NGSDC issued the following publications in 1973: 
Publication 41-1, Earthquake History of the 

United States, Revised Edition (Through 1970). 
This report describes prominent earthquakes 
(generally of intensity V and above) in the United 
States and Puerto Rico from historical times. It 
contains regional tables that list earthquake epi 
centers or probable locations, intensity, and extent 
of felt area.

Seismological Publications and Services. This 
pamphlet describes earthquake data and services 
available from several sources within the Federal 
Government.

Key to Geophysical Records Documentation No. 
2, Catalog of Strong-Motion Seismograph Stations 
and Records. This catalog lists all strong-motion 
seismographs which either have produced records 
or are presently operational. Also given are dates 
and times of all strong-motion records written and 
the formats in which copies are available. Several 
maps show locations of strong-motion stations in 
the United States and Central and South America.

NATIONAL EARTHQUAKE 
INFORMATION SERVICE

The U.S. Geological Survey National Earthquake 
Information Service (NEIS) maintains an earth 
quake reporting system that provides accurate and 
rapid epicenter locations and magnitude values to 
the press and other interested groups. These re 
sults are available within 2-3 hours for earthquakes 
of magnitude 6i/£ or larger. Locations and magni 
tudes of smaller events are computed on request or 
on receipt of a press report.

USGS, NOAA, and cooperating seismic observa 
tories throughout the world also furnish data for 
the epicenter program of the National Earthquake 
Information Service. Figure 1 shows locations of 
primary USGS and NOAA seismograph stations. 
Basic data from these and approximately 200 addi 
tional seismic stations are routinely telegraphed to 
NEIS for use in epicenter computation. Some 250 
other seismic stations are canvassed for data that 
are critical in the location of particular earth 
quakes.

During 1973, the locations of 5,211 epicenters 
were announced in the twice-weekly Preliminary 
Determination of Epicenters (PDE) list. Epicenters 
are published when sufficient information has ac 
cumulated to insure a reasonable degree of accur 
acy. The results are preliminary and do not always 
agree with later epicenters determined from addi 
tional seismic readings or from new data with 
critical azimuths and distances. For special studies, 
an inquiry should be made to the NEIS office 
(Denver Federal Center, D2, Bldg. 25, Denver, 
Colo. 80225) for possible recomputation of epi 
centers of interest.
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FIGURE 1. USGS and NOAA seismograph stations that routinely report basic seismological data to NEIS.

NEIS coordinates the collection of all types of 
earthquake information, with the special objective 
of correlating instrumentally determined earth 
quake locations with noninstrumental locations 
indicated by intensity data. This correlation is 
achieved through intensive regional investigations 
of earthquakes by local organizations and NEIS. 
Primary data are gathered by a canvass of the 
epicentral area using questionnaire cards. Cities that 
receive questionnaire cards are selected by com 
puter, , based upon an analysis of the earthquake 
magnitude and projected felt area. When returned 
and analyzed, this information is used to map the 
seismic areas of the country in order to promote 
public safety through a better understanding of 
earthquake phenomena. Because the success of this 
data collection program depends largely on the 
cooperation of local officials and citizens, all who 
receive earthquake questionnaire cards are urged 
to complete and return them to the office indicated.

NEIS issued the following technical report- 
in 1973:

Preliminary Determination of Epicenters. These 
twice-weekly reports list the approximate hypo- 
central locations of all earthquakes recorded

throughout the world. They contain origin time, 
geographic coordinates, region of occurrence, felt 
and damage data, depth, magnitude, and other 
related information on each earthquake. The Pre 
liminary Determination- of Epicenters Monthly 
Listing, a chronological listing of the twice-weekly 
data, is available to the general public by subscrip 
tion from the Government Printing Office.

Earthquake Data Report. This twice-weekly re 
port contains data used in the computation of the 
report above. It lists station arrival times, in 
dividual distances, azimuths, and traveltime resid 
uals.

World Seismicity Map. This is a five-color map, 
48 by 36 inches, that depicts patterns of global 
earthquake activity for the period July 1, 1963. 
through December 31, 1972. Dots show earthquake 
epicenters with body-wave magnitude ^ 4.5 and 
whose locations were determined using 10 or more 
observations. The map shows the Earth on a 
Mercator projection. Three colors distinguish the 
principal depth-of-focus classes (0-70 km, 71-300 
km. and 301-700 km).

In addition to these publications, the USGS 
publishes a bimonthly Earthquake Information
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Bulletin, which contains information on past and 
continuing studies in seismology and describes 
techniques used in the investigation of earthquakes 
and related phenomena. This two-color magazine 
has regular departments for new publications, 
meetings, and current earthquake descriptions.

SEISMOLOGY COLLABORATORS

Active cooperation in earthquake investigations 
in the Pacific Coast and Western Mountain States 
is provided by the University of California Seismo- 
graphic Station at Berkeley, the California Institute 
of Technology Seismological Laboratory at Pasa 
dena, and by several seismology collaborators. The 
following served as collaborators to NOAA and 
USGS during 1973.

Arizona. Richard T. Moore, Arizona Bureau of 
Mines, University of Arizona, Tucson.

Colorado. Warren L. Longley, University of 
Colorado, Boulder.

Idaho. Melvin W. Jackson, Argonne National 
Laboratory, Idaho Falls.

Montana.-Stephen W. Nile, 320 Ranch, Gallatin 
Gateway.

Nevada. David B. Slemmons, University of 
Nevada, Reno.

New Mexico. Stuart A. Northrop, University of 
New Mexico, Albuquerque.

Utah. J. Stewart Williams, Utah State Univer 
sity, Logan.

Washington. Howard A. Coombs, University of 
Washington, Seattle.

Commercial agencies on the West Coast that 
provide valuable services to NOAA include tele 
phone, power, oil, railroad, and insurance com 
panies. Agencies interested in the manufacture of 
earthquake-resistive building materials also give 
active support as do several organizations of struc 
tural engineers and architects.

Earthquake information was collected in other 
parts of the country by the following:

Northeastern Region. Daniel J. Linehan, S.J., 
Weston College, Weston, Mass.

Eastern Region. Gilbert A. Bollinger, Virginia 
Polytechnic Institute and State University, Blacks- 
burg (for earthquakes in Virginia).

Central Region. William J. Stauder, S.J., Saint 
Louis University (for earthquakes in the central 
Mississippi Valley area) ; E. J. Walter, John Carroll 
University, Cleveland (for earthquakes in Ohio) ; 
and Berlen C. Moneymaker, Tennessee Valley 
Authority, Knoxville (for earthquakes in Ten 
nessee) .

Hawaii. Hawaiian Volcano Observatory, U.S. 
Geological Survey, Hawaii National Park.

EPICENTER MAPS

Figure 2 shows the locations of damaging earth 
quakes (intensity VII and above) known to have 
occurred in the United States from historical times 
through 1973. Small numerals beside a plotted 
point indicate the number of shocks that have 
occurred at that location. Some of the principal 
earthquakes are listed on page 6.

Figure 3 is a plot of 1973 earthquakes by in 
tensity. In some instances where instrumental con 
trol was not satisfactory or where results of investi 
gations were inadequate, the plotted epicenters 
show the occurrence, rather than the precise loca 
tions, of the earthquakes. Earthquakes in the Cali 
fornia and western Nevada region are plotted on 
figure 3 when felt reports are received from several 
towns. Feeble earthquakes and minor aftershocks 
of large earthquakes usually are not shown on this 
map. A numeral beside a dot indicates the number 
of shocks reported at that location. Bulletins of the 
University of California Seismographic Station at 
Berkeley and the California Institute of Technology 
Seismological Laboratory at Pasadena should be 
consulted for additional details on epicenters in 
California.

The selection of intensity or "felt-area" maps 
(figs. 4-7, 11, and 14) is governed largely by the 
size of the area affected, the minimum radius 
generally being about 80 km (50 miles). This 
means that sharp, localized shocks of intensity VI 
(which occur mostly in California) may not be 
shown on such maps, whereas others of intensity 
V and VI (that occur largely in the Eastern and 
Central States) often will be illustrated. Numerals 
on these computer-plotted maps represent the loca 
tions of the Mercalli intensities at each town.
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List of Principal Earthquakes in the United States Through 1973 (see fig. 2)

1663
1755
1811
1812
1812
1812
1836
1838
1852
1857
1865
1865
1868
1868
1872
1886
1892
1892
1892
1893
1895
1898
1899
1899
1899
1906
1915
1918
1921
1921
1922
1925
1925
1925
1927
1931
1932
1933
1934
1934
1935
1935
1940
1949
1952
1954
1954
1954
1958
1959
1964
1965
1971
1973

Date

Feb.
Nov.
Dec.
Jan.
Feb.
Dec.
June
June
Nov.
Jan.
Oct.
Oct.
Apr.
Oct.
Mar.
Aug.
Feb.
Apr.
Apr.
Apr.
Oct.
Apr.
Sept.
Sept.
Dec.
Apr.
Oct.
Apr.
Sept.
Oct.
Mar.
Feb.
June
June
Nov.
Aug.
Dec.
Mar.
Jan.
Mar.
Oct.
Oct.
May
Apr.
J"iy
J"iy
Aug.
Dec.
J»iy
Aug.
Mar.
Apr.
Feb.
Apr.

D

18
16
23

7
21
10

9
9
1
8
2

21
26
31
23
19
21

4
31
14

3
10
25
18
2

21
29 i
 1

10
28
27
29

4
16
20
10
30
12
18
31
18
13
21

6
23
16
9

17
27
29

9
26

Locality

St. Lawrence River region .................
East of Cape Ann, Mass. ...................

Near New Madrid, Mo. ....................

Off coast of southern California ............
San Francisco Bay ........................
San Francisco region ......................
Near Fort Yuma, Ariz. ....................
Near Fort Tejon, Calif. ...................
Fort Humboldt and Eureka, Calif. .........
Santa Cruz Mountains, Calif. ..............
Near south coast of Hawaii ................
Hayward, Calif. ...........................
Owens Valley, Calif. ........................
Northwest of Charleston, S.C. ..............
Northern Baja California ...................
Vacaville, Calif. ...........................
Winters, Calif. ............................
Northwest of Los Angeles, Calif. ............
Charleston, Mo. ...........................
Mendocino County, Calif. ..................
Yaktutat Bay, Alaska .......................
........do.................................
San Jacinto and Hemet, Calif. ..............
Northwest of San Francisco, Calif. ...........
Pleasant Valley, Nev. .......................
Riverside County, Calif. ....................

Elsinore, Utah .............................

Cholame Valley, Calif. .....................
St. Lawrence River region ..................
Helena, Mont. .............................
Santa Barbara, Calif. .......................
West of Point Arguello, Calif. ............
Western Texas ............................
Western Nevada ...........................
Long Beach, Calif. .........................
Southeast of Hawthorne, Nev. .............
Near Kosmo, Utah ........................
Northeast of Helena, Mont. ................
........do.................................
Southeast of El Centre, Calif. ..............
Western Washington ......................
Kern County, Calif. .......................
East of Fallen, Nev. ........................
........do. ................................
Dixie Valley, Nev. ........................
Southeastern Alaska .......................
Near Hebgen Lake, Mont. .................
Southern Alaska ..........................
Northwestern Washington .................
San Fernando, Calif. ......................
Hilo, Hawaii ..............................

N. 
Lat.

0

.............. 47.6

.............. 42.5

.............. 36.6

.............. 34

.............. 38

.............. 371/2

.............. 33

.............. 35

.............. 41

.............. 37

.............. 19

.............. 37i/2

.............. 36i/2

.............. 32.9

.............. 311/2

.............. 38i/2

.............. 38i/2
.............. 34i/2
.............. 37.0
.............. 39
.............. 60
.............. 6o
.............. 33i/2
.............. 38
.............. 401/2
.............. 333/4

.............. 38.8

.............. 353/4

.............. 47.6

............... 46.0

.............. 34.3

.............. 341/2

.............. 30.6

.............. 38.7

.............. 33.6

.............. 38.3

.............. 41.7

.............. 46.6

.............. 46.6

.............. 32.7

.............. 47.1

.............. 35.0

.............. 39.4

.............. 39.6

.............. 39.3

.............. 58.6

.............. 44.8

.............. 61.0

.............. 47.4

.............. 34.4

.............. 19.9

W.
Long.

0

70.1
70.0

89.6

120
122
1221/z
1141/2

119
124i/2
122
1551/2
122
118
80.0

1161/2

1221/2
122
1181/2

89.4
124
142
140
1161/2

123
117i/2
117

112.2

120i/4
70.1

111.2
119.8
121i/2
104.1
117.8
118.0
118.4
112.8
112.0
112.0
115.5
122.7
119.0
118.5
118.5
118.2
137.1
111.1
147.8
122.3
118.4
155.1

Area

sq. mi.
750,000
300,000

2,000,000

125,000
2,000,000

1,000,000

100,000
375,000
500,000
150,000

100,000
2,000,000

310,000

450,000
500,000
100,000
110,000
170,000
230,000
140,000
60,000

150,000
160,000
130,000
150,000
200,000
100,000
600,000
700,000
130,000
80,000

Modified Mercalli 
Intensity

X
VIII

XII

X
IX-X

X
VIII-IX
X-XI

VIII-IX
VIII-IX
X
IX-X
X-XI
IX-X

VIII-IX (U.S.)
IX
IX
VIII-IX
VIII
VIII-IX
XI
XI
IX
XI
X
IX

VIII

IX
VIII
VIII
VIII-IX
IX-X

VIII
X
IX
VIII-IX
VIII
VIII
VIII
X
VIII
XI
IX
IX
X
XI
X
IX-X

VIII
XI
VIII
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MAGNITUDE AND INTENSITY 
RATINGS

Magnitude is a measure of the "size" of an earth 
quake and is roughly related to the energy release 
at its focus. Although the magnitude scale has 
neither "top" nor "bottom" values, the highest 
ever recorded was magnitude 8.9 and the lowest 
about  3. On this logarithmic scale, a magnitude 
6 shallow-focus earthquake represents elastic-wave 
energy approximately 30 times greater than that 
generated by a magnitude 5 earthquake, 900 times 
greater than that of a magnitude 4 shock, etc. Many 
factors enter into the determination of earthquake 
magnitude, including earthquake focal depth, fre 
quency content of the sampled energy, and the 
earthquake radiation pattern.

Intensity, expressed on the Modified Mercalli 
Intensity Scale of 1931 (see next section), is a 
measure of the effects of an earthquake on people 
and objects, as determined by experienced observ 
ers. It is a result of many factors, including magni 
tude of the earthquake, distance from its epicenter, 
local geological conditions, and structural proper 
ties of buildings. An earthquake in a populated city 
thus will have different intensities in different parts 
of the city, depending on these local factors.

MODIFIED MERCALLI 
INTENSITY SCALE OF 1931

NOAA's National Geophysical and Solar- 
Terrestrial Data Center and the USGS National 
Earthquake Information Service report all inten 
sities on the Modified Mercalli Intensity Scale of 
1931. l The abridged version of this scale is given 
below. Values in parentheses are equivalent in 
tensities on the Rossi-Forel Scale, which is still used 
in some countries to evaluate earthquake effects.

ABRIDGED

I. Not felt except by a very few under specially 
favorable circumstances. (I)

1 Harry O. Wood and Frank Neumann, Modified Mercalli Intensity 
Scale of 1931, Bulletin of the Seismological Society of America, Vol. 21, 
No. 4, pp. 277-283, December 1931.

II. Felt only by a few persons at rest, especially 
on upper floors of buildings. Delicately sus 
pended objects may swing. (I to II)

III. Felt quite noticeably indoors, especially on 
upper floors of buildings, but many people 
do not recognize it as an earthquake. Stand 
ing motorcars may rock slightly. Vibration 
like passing of truck. Duration estimated. 
(Ill)

IV. During the day, felt indoors by many, out 
doors by few. At night, some awakened. 
Dishes, windows, doors disturbed; walls make 
creaking sound. Sensation like heavy truck 
striking building. Standing motorcars rocked 
noticeably. (IV to V)

V. Felt by nearly everyone, many awakened. 
Some dishes, windows, etc., broken; a few 
instances of cracked plaster; unstable objects 
overturned. Disurbances of trees, poles, 
and other tall objects sometimes noticed. 
Pendulum clocks may stop. (V to VI)

VI. Felt by all, many frightened and run out 
doors. Some heavy furniture moved; a few 
instances of fallen plaster or damaged 
chimneys. Damage slight. (VI to VII)

VII. Everybody runs outdoors. Damage negligible 
in buildings of good design and construction; 
slight to moderate in well-built ordinary 
structures; considerable in poorly built or 
badly designed structures; some chimneys 
broken. Noticed by persons driving motorcars. 
(VIII-)

VIII. Damage slight in specially designed struc 
tures; considerable in ordinary, substantial 
buildings, with partial collapse; great in 
poorly built structures. Panel walls thrown 
out of frame structures. Fall of chimneys, 
factory stacks, columns, monuments, walls. 
Heavy furniture overturned. Sand and mud 
ejected in small amounts. Changes in well 
water. Persons driving motorcars disturbed. 
(VIII+ to IX)

I.. Damage considerable in specially designed 
structures; well-designed frame structures 
thrown out of plumb; great in substantial 
buildings, with partial collapse. Buildings 
shifted off foundations. Ground cracked con 
spicuously. Underground pipes broken. 
(IX+)
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X. Some well-built wooden structures destroyed; 
most masonry and frame structures destroyed 
with their foundations; ground badly 
cracked. Rails bent. Landslides considerable 
from river banks and steep slopes. Shifted 
sand and mud. Water splashed (slopped) 
over banks. (X)

XI. Few, if any, (masonry) structures remain 
standing. Bridges destroyed. Broad fissures in 
ground. Underground pipelines completely 
out of service. Earth slumps and land slips 
in soft ground. Rails bent greatly.

XII. Damage total. Waves seen on ground sur 
faces. Lines of sight and level distorted. 
Objects thrown upward into air.
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Earthquake Descriptions

INTRODUCTION

The times of earthquake occurrences in the 
regions that follow are given in standard time. 
Times are expressed continuously from midnight to 
midnight, or 0 to 24 hours. Greenwich mean times 
are given in parentheses, following standard (local) 
times, for earthquakes with instrumental epicenters. 
The following symbols are used to indicate author 
ity for arrival or origin times, epicenters, and/or 
magnitudes.

ADK-NOAA, Adak Observatory, Adak, Alaska.
B Seismographic Station, University of Cali 

fornia, Berkeley.
BLA Virginia Polytechnic Institute and State 

University, Blacksburg.
COL U.S. Geological Survey, College Observa 

tory, College, Alaska.
ERL NOAA, Environmental Research Labora 

tories, Boulder, Colo.
JSA Department of Earth and Atmospheric 

Sciences, Saint Louis University.
NED Delaware Geological Survey, University of 

Delaware, Newark.
P Seismological Laboratory, California Institute 

of Technology, Pasadena.
PMR NOAA, Palmer Observatory, Palmer, 

Alaska.
S University of Washington, Seattle.
SIT U.S. Geological Survey, Sitka Observatory, 

Sitka, Alaska.
SNM New Mexico Institute of Mining and 

Technology, Socorro.
TDC U.S. Geological Survey temporary station, 

Trinidad, Colo.
USGS-U.S. Geological Survey, National Earth 

quake Information Service, Boulder, Colo.
Magnitude values in the descriptions that follow 

are either local (ML), surface wave (Ms), or body 
wave (m»). All magnitudes are ML (local) unless 
otherwise noted. Magnitude Mt is the original

magnitude scale based on the variation of maxi 
mum recorded amplitudes as a function of distance. 
Magnitude Ms is based on the average of surface- 
wave amplitudes recorded by standard long-period 
horizontal seismometers. Magnitude mt. is com 
puted from the P (primary) phase only, in the 
manner defined by Gutenberg and Richter. It is 
an average value determined from data forwarded 
by cooperating standard stations and other obser 
vatories. Magnitude values are preceded by the 
abbreviation mag. in the descriptions.

Roman numerals in the earthquake descriptions 
refer to the Modified Mercalli Intensity Scale of 
1931 (see page 7), which gives about equal weight 
to the disturbance of inanimate objects and to 
personal reactions. When more than one degree 
of intensity is reported from a town, the town is 
assigned the highest intensity reported. Omission 
of an intensity rating indicates insufficient data. 
For brevity, intensity is abbreviated int. in the 
descriptions that follow. Intensity descriptions are 
generally direct quotes from the questionnaire 
cards received from each town.

SUMMARY OF EARTHQUAKE 
ACTIVITY

This is a summary of earthquake intensity data 
by region. If no intensity is cited, data were in 
sufficient to rate the effects on the Modified 
Mercalli Intensity Scale. Numbers in parentheses 
indicate the number of earthquakes occurring on 
that date.

NORTHEASTERN REGION
Connecticut: Felt New Jersey earthquake of 

Feb. 28, V. Felt Maine earthquake of June 14, IV.'
Maine: June 14, VI.
Massachusetts: Feb. 3, V. Felt Maine earthquake 

of June 14, V.
New Hampshire: Felt Maine earthquake of

11
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June 14, V.
New York: Felt Maine earthquake of June 14, V.
Rhode Island: Feb. 3, V. Felt Maine earthquake 

of June 14, IV.
Vermont: Felt Maine earthquake of June 14, VI.

EASTERN REGION
Delaware: Felt New Jersey earthquake of Feb. 

28, V. July 9, IV.
Florida: Oct. 27, V.
Georgia: Felt Tennessee earthquake of Nov. 30, V.
Kentucky (eastern): Felt Tennessee earthquakes 

of Oct. 30, V and Nov. 30, V.
Maryland: Felt New Jersey earthquake of 

Feb. 28, V.
New Jersey: Feb. 28, V. July 9, IV.
North Carolina: Felt Tennessee earthquakes of 

Oct. 30, II and Nov. 30, V.
Pennsylvania: Felt New Jersey earthquake of 

Feb. 28, V.
South Carolina: Felt Tennessee earthquake of 

Nov. 30, V. Dec. 19.
Tennessee (eastern): Oct. 30, V; 30. Nov. 30, VI; 

30, II. Dec. 13; 14; 21 (2).
Virginia: Felt New Jersey earthquakes of Feb. 28, 

IV and Nov. 30, IV. Apr. 9, IV.
West Virginia: Felt Tennessee earthquake of 

Nov. 30, IV.

CENTRAL REGION
Arkansas: Oct. 2, IV.
Kentucky (western): Felt Missouri earthquake of 

Oct. 9.
Mississippi: May 25.
Missouri: Jan. 12, IV. Felt Arkansas earthquake 

of Oct. 2, IV. Oct. 9, IV. Dec. 20.
Oklahoma: Jan. 10.
Tennessee (western): Felt Arkansas earthquake of 

Oct. 2, IV. Felt Missouri earthquake of Oct. 9.

WESTERN MOUNTAIN REGION
Colorado (western): Sept. 19, 22 (4) ; 23.
Idaho: Apr. 13, V.
Nevada (eastern): Feb. 9, V; 15, III (2) ; 19, IV. 

Dec. 25.
New Mexico: Mar. 17. Sept. 10; 22. Dec. 23, VI.
Utah: Felt Idaho earthquake of Apr. 13.
Wyoming: Mar. 27; 29; 30 (2) ; 31. Apr. 21 (2) ; 

21, V. Aug. 20.

CALIFORNIA AND WESTERN NEVADA
[INTENSITY v AND ABOVE]

Jan. 15, V. Feb. 21, VII; 27, V. Mar. 12, V; 28, V. 
Apr. 11, V. May 13, V. June 21, V. July 14, V; 24, 
V. Aug. 6, V; 8, VI. Sept. 13, V; 14, V; 16, V; 18, 
V. Oct. 3, V. Nov. 11, V; 12, V; 24, V; 28, V. 
Dec. 21, V.

WASHINGTON AND OREGON
Jan. 31, III. Feb. 21, IV. Mar. 17, IV; 18. June 9, 

V; 16, IV. July 18, IV. Nov. 3. Dec. 19, V.

ALASKA
[INTENSITY v AND ABOVE]

Andreanof Islands: Jan. 12, V. May 26, V. June 
22, V. Dec. 14, V.

Central Alaska: Apr. 10, V. May 31, V. 
Fox Islands: May 28, V. 
Near Islands: Mar. 19, V; 27, V. July 11, V. 
Southeastern Alaska: July 1, V; 3, V.

HAWAII
Jan. 2; 13; 14 (2); 22 (2). Feb. 9; 12; 23. Mar. 

6; 7; 13. Apr. 15; 22; 24; 26, VIII; 26; 27. May 5 
(2); 7; 19; 29; 30. June 10; 20; 21; 24; 29. July 1 
(2); 4; 14; 20; 27. Aug. 11. Sept. 3; 14; 15; 19 (2). 
Oct. 1; 2 (2); 9 (2); 13; 18; 26. Nov. 3; 10; 28 (2). 
Dec. 13; 14.

PUERTO Rico
Dec. 4.

NORTHEASTERN REGION

[The time in this region is given in eastern standard. If an 
epicenter is quoted, Greenwich mean time is given in paren 
theses. This region includes earthquake descriptions for Con 
necticut, Maine, Massachusetts, New Hampshire, New York, 
Rhode Island, and Vermont.]

Feb. 3. Between 12:15 and 13:00. Rhode Island 
and eastern Massachusetts. Int. V. The press re 
ported that a disturbance, possibly an earthquake, 
shook houses and rattled windows at Block Island, 
Bristol, East Providence, Jamestown, Narrangansett, 
Newport, South Kingstown, Westerly, and West 
Warwick, R.I., and at Acushnet, Bridgewater, Cape 
Cod, Dartmouth, Marion, Middleboro, New Bed-
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ford (2 shocks), and Wareham, Mass. A crack 
opened in the living room ceiling at one Dartmouth, 
Mass., home (in Seabury Heights). At Marion, two 
shocks about 10 to 20 minutes apart shook houses 
and rattled windows; a wreath was knocked off a 
door. A Bristol, R.I., observer said, "The whole 
house shook and we ran to the street." Noises like 
an explosion or sonic boom were heard in many 
areas. Police stations were inundated with telephone 
calls, according to press accounts. The disturbance 
was not reported by seismograph stations in the 
area. 

June 14. 20:09:04.2 (June 15, 01:09). Epicenter

45.32° N., 70.91° W., western Maine, at a depth of 
12 km, mag. 5.2 (ra»), USGS. Felt over about 
250,000km 2 (96,000 mi 2) of all or parts of Maine, 
New Hampshire, Vermont, New York, Massachu 
setts, Connecticut, Rhode Island, and eastern 
Canada (Quebec Province) (fig. 4). Int. VI. 
Chimneys (one was downed) and grocery stock 
sustained minor damage at Woburn, Quebec. 
Chimneys moved away from walls at Canaan, Vt. 
Road surface cracks were reported in the Mont- 
pelier, Vt., area. Light damage (int. V), generally 
in the form of cracked plaster and windows and 
broken dishes, occurred at Freedom and Sebec

76° 75°

June 14, 1973, 20:09:04.2 EST 
Mag. 5.2 (m.)

  Earthquake epicenter.
5 Modified Mercalli intensity
  Earthquake was not felt.

FIGURE 4 Area affected by western Maine earthquake of June 14.
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Lake, Maine; Maiden and Mill River, Mass.; East 
Madison, Madison, Percy, and Rye, N.H.; and 
Elizabethtown, N.Y. The NEIS questionnaire can 
vass was supplemented with felt data from Reverend 
D. Linehan, S.J., Weston Observatory, Weston, 
Mass., and R. Wetmiller, Department of Energy, 
Mines and Resources, Ottawa, Ontario, Canada.

INTENSITY VI IN CANADA

Woburn. "The town of Woburn, Quebec, ap 
pears to have experienced the maximum intensity 
(VI) and we have confirmed instances of minor 
damage only from the Woburn area. The town 
appears to be generally on solid ground. ... In 
Woburn everyone was frightened, many small 
objects were overturned (falling consistently to the 
north), and the stock of the two general stores was 
thrown on the floor with much breakage. There 
are several reports of fallen plaster and two and 
possibly more confirmed reports of damaged chim 
neys. One chimney was brought down completely; 
the others appear to have lost only a few bricks. 
. . ." (Letter from R. Wetmiller, Department of 
Energy, Mines and Resources, Ottawa, Canada, to 
J. F. Lander, NOAA/EDS, Boulder, Colo., dated 
Aug. 29, 1973)

INTENSITY VI IN VERMONT

Canaan. Felt by all in community; frightened 
many. Moderate, rumbling earth noises. Trees and 
bushes shook. Chimneys moved away from wall. 
Plaster cracked. Furniture shifted. Damage slight.

Montpelier area. Felt by and frightened many; 
awakened few. Trees and bushes shook. Small 
objects fell. The press reported some road surface 
cracks near Montpelier. A Burlington resident 
noted that police also reported road surface cracks 
in the Montpelier area.

INTENSITY V IN CANADA

Chartierville, Notre Dame des Bois (about 4.8 
km west of Woburn), Saint Romain, Scotstown, 
Stratford Centre, and Valracine.

INTENSITY V IN MAINE

Athens, Augusta, Bingham, Brownfield, Brown- 
ville Junction, Bryant Pond, Buckfield, Caratunk, 
Carmel, Casco, Clinton, Dixfield, Dixmont, East 
New Portland, East Vassalboro, Etna, Eustis, Free 
dom (few dishes broke), Frye, Gray, Greene, 
Greenville, Harmony, Hiram, Lewiston, Liberty. 
Lisbon, Lisbon Falls, Livermore, Madison, Mechanic 
Falls, Millinocket (damage slight), New Portland, 
Newry, New Vineyard, North Jay, Oakfield, Pal

ermo, Raymond, Readfield, Roxbury, Rumford 
Center, Sangerville, Sebec Lake (plaster cracked), 
Shawmut, Shirley Mills, Skowhegan, South Port 
land, Starks, Stetson, Tenants Harbor, Troy, Water- 
boro, Waterford, Waterville, Weeks Mills, Welling 
ton, West Bowdoin, West Farmington, West Forks, 
West Sumner, Wilsons Mills, Winterport, and Win- 
throp.

INTENSITY V IN MASSACHUSETTS

Berkshire, Cheshire, Danvers, Maiden (two cracks 
in bathroom tile press), Mill River (chimneys 
damaged and windows cracked), and Onset.

INTENSITY V IN NEW HAMPSHIRE

Alton, Bristol, Colebrook, Cornish Flat, Drews- 
ville, East Madison (plaster cracked), Franconia, 
Gilmanton Iron Works, Gilsum, Gorham, Hancock, 
Haverhill, Lancaster, Lincoln, Lyme, Madison 
(plaster cracked), Milan, Orford, Percy (roofing 
paper split), Pittsburg, Rye ("a couple of water 
mains cracked" reported by East Barrington resi 
dent) , Walpole, Warren, Wentworth, West Lebc,-"" 
non, West Springfield, West Stewartstown, and 
Whitefield.

INTENSITY V IN NEW YORK

East Greenwich, Elizabethtown (slight window 
cracks), Greenwich, Keeseville, Moriah, Platts- 
burgh, and South Glens Falls.

INTENSITY V IN VERMONT

Adamant, Averill, Beebe Plain, Beecher Falls, 
East Berkshire, Grafton, Granby, Greensboro Bend, 
Guildhall, Highgate Center, Island Pond, Isle La 
Motte, Johnson, Lake Elmore, Lower Waterford, 
Lyndon, Mclndoe Falls, Moretown, Newport, 
Northfield Falls, North Hyde Park, North Thet- 
ford, North Troy, Proctorsville, Randolph, Rich- 
ford, Richmond, Ripton, Swanton, Taftsville, Troy, 
Waterbury Center, West Burke, West Glover, West 
Rutland, White River Junction, and Williamstown.

INTENSITY IV IN CANADA

Arnold Bog, Audet, Bernieres (Levis), Bishop- 
ton, Bolduc, Chambly, Disraeli, Dixville, East 
Angus, Garthby Station, Kingsey Falls, La Patrie, 
Lennoxville, Milan, Nicolet, Saint Adelphe de Duds- 
well, Saint Anselme, Saint Camille, Saint Denis 
de Brompton, Sainte Edwidge, Saint Ephrem, Saint 
Eugene de Grantham, Saint Gedeon de Beauce, 
Saint Georges, Saint Georges de Windsor, Saint 
Hugues, Saint Isidore d'Auckland, Saint Zep- 
hirin, Sherbrooke, Springhill (Nantes), Stanstead, 
Weedon, and Wotton.
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INTENSITY IV IN CONNECTICUT

Hartford, New Hartford, South Kent, and 
Winsted.

INTENSITY IV IN MAINE

Albion, Alfred, Alna, Andover, Anson, Auburn, 
Bangor, Bar Mills, Belgrade, Belgrade Lakes, Bethel, 
Blue Hill, Bridgton, Brooklyn, Brunswick, Bucks- 
port, Cambridge, Canton, Caribou, Castine, Charles 
ton, Cherryfield, China, Cornish, Costigan, Damaris- 
cotta Mills, Danville, Denmark, Dennysville, Derby, 
Douglas Hill, Dover Foxcroft, Dryden, East And 
over, East Baldwin, East Dixfield, East Holden, 
East Lebanon, East Livermore, East Machias, East 
Newport, East Peru, East Poland, East Stoneham, 
East Wilton, Enfield, Farmington, Farmington 
Falls, Frankfort, Fryeburg, Gardiner, Glen Cove, 
Gorham, Greenville Junction, Guilford, Hancock, 
Harrison, Haynesville, Hebron, Hinckley, Hollis 
Center, Hope, Howland, Jackman, Kezar Falls, 
Kingfield, La Grange, Lee, Levant, Limington, Lin- 
colnville, Lisbon Center, Livermore Falls, Locke 
Mills, Lovell, Manchester, Mattawamkeag, Medway, 
Mexico, Milbridge, Milo, Minot, Monmouth, Mon- 
roe, Monson, Moody, Mount Vernon, New Harbor, 
Newport, Norridgewock, North Anson, North Frye 
burg, North Monmouth, North Sebago, North Vas- 
salboro, Norway, Oakland, Olamon, Old Town, 
Orland, Orrs Island, Palmyra, Passadumkeag, Penob- 
scot, Phillips, Phippsburg, Plymouth, Poland, Poland 
Spring, Portland, Pownal, Rangeley, Readfield De 
pot, Rumford Point, Sabattus, Sanford, Scarborough, 
Searsport, Sebec, Sheridan, Smyrna Mills, South 
Freeport, South Gardiner, South Hiram, South 
Waterford, South Windham, Spruce Head, Steep 
Falls, Stillwater, Stockton Springs, Stonington, 
Strong, Temple, Thomaston, Thorndike, Turner, 
Unity, Vassalboro, Vienna, Waite, Walpole, West 
Bethel, Westbrook, West Buxton, West Enfield, 
West Paris, West Poland, West Rockport, West 
Sullivan, Wilton, Windsor, and Winn.

INTENSITY IV IN MASSACHUSETTS

Athol, Bernardston, Brewster, Centerville, Col- 
rain, Forestdale, Hatfield, Holyoke, Hyannis, Lake 
Pleasant, North Chelmsford, Rochester, Shelburne 
Falls, South Barre, Southwick, West Boxford, West 
Bridgewater, West Falmouth, and West Yarmouth.

INTENSITY IV IN NEW HAMPSHIRE

Acworth, Alton Bay, Bartlett, Bath, Berlin, Beth 
lehem, Center Barnstead, Center Conway, Danbury,

Dover, East Barrington, East Hebron, Enfield, Errol, 
Etna, Franklin, Georges Mills, Glencliff, Grafton, 
Groveton, Hanover, Hooksett, Jackson, Jefferson, 
Lisbon, Littleton, Lyme Center, Meadows, Melvin 
Village, Meredith, Meriden, Milford, Monroe, 
Nashua, New Durham, Newport, North Conway, 
North Haverhill, North Stratford, North Sutton, 
Pelham, Piermont, Pike, Pittsfield, Plainfield, Ply 
mouth, Potter Place, Randolph, Salem, Sanbornton, 
Sandwich, Tamworth, Tilton, Troy, Twin Moun 
tain, Warner, West Ossipee, Wilmot Flat, Wolfeboro 
Falls, Wonalancet, and Woodsville.

INTENSITY IV IN NEW YORK

Albany, Ballston Lake, Bloomingdale, Brainards- 
ville, Broadalbin, Catskill, Childwold, Churubusco, 
demons, Croghan, Dannemora, Delmar, Dolge- 
ville, East Nassau, Fonda, Fort Edward, Glens 
Falls, Gloversville, Hague, Keene Valley, Lake 
Hill, Lake Luzerne, Lyon Mountain, Massena, 
McConnellsville, Mooers, Moriah Center, Morri- 
sonville, New Lebanon Center, Paradox, Pennell- 
ville, Peru, Port Henry, Port Leyden, Rainbow 
Lake, Redford, Rouses Point, Saint Johnsville, 
Salem, Stockport, Ticonderoga, Vernon Center, 
Watertown, Whippleville, and Wilmington.

INTENSITY IV IN RHODE ISLAND

Charlestown.
INTENSITY IV IN VERMONT

Albany, Arlington, Bakersfield, Barton, Belmont, 
Belvidere Center, Bolton, Bradford, Bristol, Browns 
ville, Burlington, Cabot, Calais, Cambridge, Caven 
dish, Chester Depot, Chittenden, Concord, Corinth, 
Craftsbury Common, Danville, Derby Line, East 
Calais, East Charleston, East Concord, East Middle- 
bury, East Ryegate, Eden, Eden Mills, Ely, Enos- 
burg Falls, Fairfax, Fair Haven, Florence, Gaysville, 
Gilman, Greensboro, Groton, Hancock, Hardwick, 
Hinesburg, Huntington, Hyde Park, Jeffersonville, 
Lowell, Ludlow, Lunenburg, Lyndon Center, 
Marshfield, Milton, Montgomery, Montgomery 
Center, Morristown, Morrisville, Newbury, New- 
fane, North Concord, Northfield, North Hartland, 
Norwich, Orleans, Passumpsic, Peacham, Pittsford, 
Post Mills, Proctor, Quechee, Randolph Center, 
Rochester, Roxbury, Saint Albans Bay, Saint 
Johnsbury, Sharon, Shelburne, Sheldon, South 
Barre, South Newbury, South Royalton, South 
Ryegate, Stowe, Strafford, Thetford, Townshend, 
Underbill, Underbill Center, Vergennes, Warren, 
Washington, West Barnet, West Charleston, West
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Fairlee, Westfield, Westford, West Rupert, Whiting, 
Windsor, Winooski, Wolcott, and Woodbury.

INTENSITY Mil IN CANADA

Acton Vale, Arthabaska, Ascot Corner, Aston 
Jonction, Beauceville (Quest), Beebe, Berthierville, 
Black Lake, Bromptonville, Brossard (Montreal), 
Bury, Champlain, Coaticook, Courcelles, Cowans- 
ville, Danville, Daveluyville, Deschaillons, Des- 
chambault, Drummondville, East Broughton, 
Granby, Ham Nord, Knowlton, Lac Etchemin, Lac 
Megantic, Lacolle, L'Assumption, Laurier (Saint 
Flavien), Leeds Village, Limoilou (Quebec City), 
Longueuil, Lyster, Magog, Manseau, Mansonville, 
Martinville, Maskinonge", Montmagny, Pierreville, 
Plessisville, Pont Rouge, Quebec, Richmond, Rock 
Island, Saint Alexander d'lberville, Saint Croix, 
Saint Cuthbert (Co. Berthier), Sainte Aime, Sainte 
Claire, Saint Edouard, Sainte Eulalie, Sainte Rose 
de Watford, Sainte Ursule, Saint Evariste de 
Forsyth, Saint Flavien, Saint Hermenegilde, Saint 
Honore, Saint Hyacinthe, Saint Johns, Saint Joseph 
de Beauce, Saint Justin, Saint Ludger, Saint Mag- 
loire, Saint Malachie, Saint Marc Sur Richelieu, 
Saint Prosper, Saint Raphael, Saint Romuald 
(Levis), Saint Theophile, Saint Zacharie, Sawyer- 
ville, Sorel, South Bolton, Stoke Center, Stornoway, 
Thetford Mines, Tingwick, Tring Jonction, Trois- 
Rivieres, Val Alain, Valcourt, Valee Jonction, Vic- 
toriaville, Warwick, Waterloo, Windsor (near 
Sherbrooke), and Yamachiche.

INTENSITY I-III IN CONNECTICUT

Georgetown, Melrose, Norwich, Oakville, Pine 
Meadow, Poquonock, Versailles, and Windsor.

INTENSITY I-III IN MAINE

Aurora, Bernard, Berwick, Biddeford, Boothbay, 
Bremen, Bradford, Bridgewater, Brownville, Card- 
ville, Columbia Falls, Cumberland Center, Detroit, 
Dexter, East Eddington, Eastport, East Sumner, 
Edgecomb, Emery Mills, Exeter, Forest City, Frank 
lin, Freeport, Hampden, Island Falls, Jefferson, 
Kennebunk, Maplewood, Monticello, Naples, New 
Gloucester, New Sharon, North Bridgton, North 
Brooklin, North Whitefield, North Windham, Old 
Orchard Beach, Orrington, Oxford, Patten, Pema- 
quid Harbor, Peru, Pittsfield, Princeton, Saint 
Francis, Sandy Point, Searsmont, Sebago Lake, 
Solon, South Casco, South Paris, Springfield, Spring- 
vale, Standish, Upper Frenchville, Van Buren,

Weld, West Baldwin, West Newfield, and Wool 
wich.

INTENSITY I-III IN MASSACHUSETTS

Allston (press), Amherst, Baldwinville, Beverly, 
Bondsville, Brant Rock, Brookline (press), Cam 
bridge (press) Chatham, Chelmsford, Chelsea 
(press), Chicopee, Deerfield, Dracut, Framingham 
(press), Granville, Haverhill, Humarock, Ludlow, 

Maynard, Methuen (press), Monroe Bridge, Mon- 
son, Newton (press), North Adams, Orange, 
Orleans, Plainfield, Plymouth, Provincetown, Ran 
dolph (press), Richmond, Rowley, Royalston, 
Rutland, Somerville (press), Sterling Junction, 
Sudbury, Swampscott, Three Rivers, Truro, 
Uxbridge, Vineyard Haven, Waltham (press), 
Westover Air Force Base, Wilmington, and Win- 
throp.

INTENSITY I-III IN NEW HAMPSHIRE

Antrim, Atkinson, Bradford, Brookline, Center 
Tuftonboro, Charlestown, Claremont, Concord, 
Dorchester, Dublin, East Andover, Exeter, Free 
dom, Gilmanton, Goffstown, Goshen, Grantham, 
Guild, Hampton, Hill, Jaffrey, Keene, Lebanon 
(press), Mirror Lake, Moultonboro, Newbury, New 
Hampton, North Sandwich, Ossipee, Peterborough, 
Rindge, Rumney, Rye Beach, Sanbornville, South 
Danbury, Swanzey (press), Westmoreland, and 
Wolfeboro.

INTENSITY I-III IN NEW YORK

Brantingham, Brant Lake, Burke, Clintonville, 
Colton, Comstock, Constableville, Cranberry Lake, 
Crown Point, East Schodack, Fort Covington, Graf- 
ton, Greig, Hensonville, Holmes, Hoosick, Hoosick 
Falls, Huletts Landing, Indian Lake, Jay, Lake 
George (press), Lake Placid, Maiden Bridge, 
Maplecrest, Middle Granville, Morrisville, Natural 
Bridge, New Woodstock, North Chatham, Parish- 
ville, Raymondville, Saranac, Schaghticoke, Schen- 
ectady, Schuyler Falls, Silver Bay, Slingerlands, 
South Edmeston, Springfield Center, Stottville, 
Thendara, Tribes Hill,' Upper Saint Regis, Syra 
cuse, Utica (press), Vermontville, Verona Beach, 
Warrensburg, and Watertown.

INTENSITY I-III IN RHODE ISLAND

Bristol, East Providence, Harmony, and Provi 
dence.

INTENSITY I-III IN VERMONT

Alburg, Barnet, Barre, Bartonsville, Bethel, 
Bomoseen, Bridgewater, Bridgewater Corners, 
Castleton, Center Rutland, Charlotte, Chelsea, Col-
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Chester, East Corinth, East Haven, East Montpelier, 
East Saint Johnsbury, East Thetford, East Walling- 
ford, Essex Junction, Fairlee, Granville, Hartland 
Four Corners, Holland, Irasburg, Londonderry, 
Manchester, Mendon (press), Middletown, Monk- 
ton, New Haven, Newport Center, Shaftsbury, 
Shoreham, South Strafford, South Woodstock, 
Starksboro, Stockbridge, Tinmouth, Topsham, 
Vernon, Waits River, Wallingford, Waterville, 
Websterville, Wells River, West Danville, West 
Dover, West Hartford, Wilder, Williston, Wood- 
stock, and Worchester.

Dec. 6. Between 15:40 and 16:00. Eastern Con 
necticut. State police reported to the press that 
residents in Andover, Bolton, Columbia, Coventry, 
Hebron, Manchester, and Vernon noted houses 
shaking and ground trembling. The event was not 
recorded by seismograph stations in the area. Prob 
ably a sonic boom.

EASTERN REGION

[The time in this region is given in eastern standard. If 
an epicenter is quoted, Greenwich mean time is given in 
parentheses. This region includes earthquake descriptions for 
Alabama, Delaware, Florida, Georgia, Kentucky (eastern), 
Maryland, Mississippi (southeastern) , New Jersey, North 
Carolina, Pennsylvania, South Carolina, Tennessee (eastern) , 
Virginia, Washington, D.C., and West Virginia.]

Feb. 28. 08:21:82.3 (08:21). Epicenter 39.72° N., 
75.44° W., New Jersey, at a depth of 14 km, mag. 
3.8, ERL. Felt over approximately 40,000 km 2 
(15,440 mi 2), including southern Connecticut (one 
town), northern Delaware, northern Maryland, 
New Jersey, eastern Pennsylvania, and eastern 
Virginia (one town) (fig. 5). Int. V. Observers 
reported cracked plaster at North East and Perry- 
ville, Md., and Laurel Springs and Penns Grove, 
N.J. At Harrisonville, N.J., cinder block basements 
reportedly cracked. An observer at Palmyra, N.J., 
reported damage (not described) and that a drive 
way "dropped 3 inches." At New London, Pa., 
patio, walls, and plaster cracked. "Slight cracks 
where concrete meets house," loosened rain spouts, 
and cracked plaster were observed by Norristown, 
Pa., residents. At Thornton, Pa., pipe connections 
to a well broke. Two mirrors fell from a wall and 
shattered at Wallingford, Pa. Small objects shifted 
and fell in several towns in Delaware, New Jersey, 
and Pennsylvania.

INTENSITY V IN DELAWARE

Claymont, Delaware City, Hockessin, Middle- 
town, Montchanin, Newark, New Castle, Rockland, 
Saint Georges, and Yorklyn.

INTENSITY V IN MARYLAND

Centreville, Chesapeake City, Elkton, North East 
(plaster cracked and fell), and Perryville (cracked 
plaster).

INTENSITY V IN NEW JERSEY

Audubon, Barrington, Bellmawr, Berlin, Beverly, 
Blackwood, Camden, Cedar Knolls, Cherry Hill, 
Clarksboro, Collingswood, Deepwater, Deerfield 
Street, Ewan, Florence, Franklinville, Gibbstown, 
Glassboro, Gloucester City, Grenloch, Haddon 
Heights, Hancocks Bridge, Harrisonville (cinder 
block basements cracked), Juliustown, Kirkwood, 
Laurel Springs (hairline plaster cracks), Lawnside, 
Magnolia, Mantua, Medford Lakes, Mickleton, 
Mount Ephraim, Mount Royal, Mullica Hill, New 
Egypt, Oxford, Palmyra ("driveway dropped 3 
in."), Paulsboro, Pedricktown, Pemberton, Penns 
Grove (damaged plaster), Pennsville, Quinton, 
Richwood, Riverton, Runnemede, Salem, Spots- 
wood, Stratford, Swedesboro, Thorofare, Wenonah, 
West Berlin, Woodbury, and Woodbury Heights.

INTENSITY V IN PENNSYLVANIA

Abington, Ardmore, Avondale, Bala-Cynwyd, 
Berwyn, Birchrunville, Boothwyn, Brandamore, 
Bristol, Broomall, Bryn Athyn, Bryn Mawr, Chadds 
Ford, Chatham, Cheltenham, Chester, Chester 
Heights, Cheyney, Clifton Heights, Coatesville, 
Cochranville, Concordville, Conshohocken, Crum 
Lynne, Darby, Downingtown, Doylestown, Drexel 
Hill, Exton, Flourtown, Folcroft, Folsom, Fort 
Washington, Gap, Gladwyne, Glenmoore, Glen- 
olden, Green Lane, Holmes, Immaculata, Jenkin- 
town, Kelton, Kemblesville, Kennett Square, Lang- 
horne, Lansdowne, Lewisville, Lionville, Malvern, 
Media, Mendenhall, Merion Station, Miquon, 
Modena, Mont Clare, Narberth, New Britain, New 
London (plaster cracked), Niantic, Norristown
(slight crack in house; rain spouts shook loose; 
plaster cracked), Norwood, Oxford, Penns Park, 
Plymouth Meeting, Pocopson, Port Kennedy, Pros 
pect Park, Ridley Park, Rushland, Sadsburyville, 
Southampton, Springfield, Spring Mount, Thornton
(pipes connected to well broke), Unionville, Upper 
Darby, Valley Forge, Wagontown, Wallingford
(two mirrors fell from wall and shattered), War-
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FIGURE 5. Area affected by New Jersey earthquake of February 28.

rington, Washington Boro, West Grove, Woodlyn, 
Wyncote, and Yeadon.

INTENSITY I-IV IN MARYLAND

Baltimore (press), Betterton, Cardiff, Charles- 
town, Cockeysville, Colora, Conowingo, Damascus, 
Earleville, Elk Mills, Elkton (press), Freeland, 
Glen Echo, Kennedyville, Monkton, Ferryman, 
Rising Sun, Sparks, Stevenson, Upperco, and War 
wick.

INTENSITY I-IV IN NEW JERSEY

Allentown, Alloway, Andover, Asbury Park, 
Birmingham, Boonton, Bridgeton, Clarksburg, 
Clayton, Crosswicks, Elmer, Greendell, Haddon- 
field, Hainesport, Hammonton, Helmetta, Ironia, 
Jamesburg, Jobstown, Kingston, Lambertville, 
Lumberton, Lyons, Malaga, Maple Shade, Marlton, 
Mays Landing, Monroeville, Moorestown, Mount 
Holly, Palisades Park, Park Ridge, Pitman, Pleas- 
antville, Pomona, Pompton Plains, Princeton.
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Ringoes, Riverside, Rocky Hill, Roebling, Roose 
velt, Rosemont, Sayreville, Shiloh, Stockton, Titus- 
ville, Vineland, Washington, Wickatunk, Williams- 
town, Windsor, and Winslow.

INTENSITY I-IV IN PENNSYLVANIA

Adamstown, Airville, Allentown, Arcola, Bart, 
Bausman, Berwick, Birdsboro, Boyertown, Carvers- 
ville, Chalfont, Christiana, Churchtown, Colmar, 
Cornwells Heights, Darling, Dauberville, Denver, 
Elverson, Essington, Fawn Grove, Fountainville, 
Gibson, Glen Rock, Goodville, Harleysville, Haver- 
ford, Hereford, Holicong, Holtwood, Honey Brook, 
Kirkwood, Lafayette Hill, Levittown, Limekiln, 
Maxatawny, Milford Square, New Cumberland, New 
Freedom, Newtown, Ninepoints, Nottingham, Oley, 
Oreland, Paradise, Parker Ford, Peach Bottom, 
Penryn, Philadelphia, Pineville, Point Pleasant, 
Pomeroy, Pottstown, Quakertown, Quarryville, 
Railroad, Reading, Richlandtown, Saint Peters, 
Sassamansville, Sellersville, Seven Valleys, Shawnee 
on Delaware, Silverdale, Skippack, Slatington, 
Smoketown, Stewartstown, Sumneytown, Terre 
Hill, Thomasville, Tylersport, Virginville, War- 
minster, Washington Crossing, Willow Grove, 
Womelsdorf, Woxall, Wrightsville, Wycombe, 
Wynnewood, Yardley, Yellow House, York, and 
Zionsville.

INTENSITY IV IN VIRGINIA

Withams.

INTENSITY II IN CONNECTICUT

Easton.
Apr. 9. 18:11:02.7, BLA. Richmond, Va., area. 

This light tremor shook houses and rattled windows 
in 11 counties of central Virginia. Int. IV at 
Amelia, Bon Air, Charles City, Chesterfield, Din- 
widdie, Disputanta, Ford, Hopewell, Mannboro, 
Manquin, Matoaca, Midlothian, Moseley, Peters 
burg, Prince George, Richmond, Ruther Glen, 
South Richmond, Stony Creek, Sutherland, and 
Winterpark; int. I-III at Ashland, Bon Air (4 km 
southeast of), Carson, Chester, McKenney, North 
Richmond, Sandston, Stony Creek (4 km east of), 
West Point, and West Richmond. The question 
naire canvass was conducted by G. A. Bollinger, 
Virginia Polytechnic Institute and State University, 
Blacksburg, Va.

July 9. 23:38:02, NED. Northern Delaware- 
western New Jersey area. The press reported a light 
earthquake was felt by residents in the Penns Grove, 
N.J.-Wilmington, Del., area. Int. IV. Several tele

phone calls were received by police officials in 
Penns Grove and Carneys Point, N.J. Windows 
rattled at Carneys Point. City police at Wilmington, 
Del., received telephone calls also.

Oct. 27. 01:21:07.5 (06:21). Macroseismic loca 
tion 28.7° N., 81.0° W., Florida Peninsula, USGS. 
Felt over a small area of central Florida, from 
Hollister in the north to Lake Placid in the south, 
and from Cape Canaveral in the east to Tampa 
(fig. 6). Int. V. The earthquake generally awakened 
residents, shook houses, and displaced small objects, 
but little damage occurred. Windows cracked at 
Cocoa Beach, Dundee (about 40 km southwest of 
Orlando), and Osteen, and sheetrock cracked at 
Winter Springs (Orlando area) . A Merritt Island 
resident reported: "Stepladder in carport over 
turned. New cracks above the front door and below 
window sills on the outside. I noted fresh paint and 
concrete chips on the ground below cracks. More 
minor cracks were noted in interior plaster." An 
interesting phenomenon was reported in a letter to 
Reverend L. J. Eisele, S.J., Spring Hill College, 
Mobile, Ala., from a Melbourne resident. Following 
is a partial quote: "We were awake at the time [of 
the earthquake] and looking out the window. The 
noise was like a cannon going off nearby, and the 
whole outdoors flashed in bright orange like the 
color of the sunset. The houses were so bright 
orange that it hurt our eyes to look at them. The 
bright color stayed a few seconds. The bed shook 
where we were sitting and the windows (panes) 
rattled as if they might break, and of course the 
house shook. . . ." Reverend Eisele also noted: 
"While in Tampa I learned that many people 
along-the coast (East) of Florida saw a light such 
as described in the enclosed letter, then heard the 
explosive sound and felt the shaking. . . ."

INTENSITY V

Cape Canaveral, Chuluota, Cocoa Beach (win 
dows broke), Debary, Deland, Dundee (windows 
cracked), Eagle Lake, Eau Gallic, Grant, Lakeland, 
Merritt Island (cracks above door and window 
sills outside; minor cracks in interior plaster), 
Mims, Osteen (windows cracked), Rockledge, 
Scottsmoor, Tampa (press), Titusville, Winder- 
mere, and Winter Springs (small cracks in sheetrock 
joints).

INTENSITY IV

Altamonte Springs, Auburndale, Avon Park, 
Babson Park, Cassadaga, Christmas, Cocoa, Eaton
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FIGURE 6. Area affected by Florida earthquake of October 27.

Park, Goldenrod, Haines City, Hollister, Lake 
Mary, Lake Wales, Lithia, Longwood, Maitland, 
Malabar, Melbourne, Minneola, Orange City, Rose- 
land, Umatilla, Waverly, Winter Haven, and 
Winter Park.

INTENSITY I-III

Clarmont, Intercession City, Lake Placid, Or- 
lando, Oviedo, and Sebring.

Oct. 30. 17:58:39.0 (22:58), 18:09. Foreshock of 
November 30 earthquake. Macroseismic location 
35.75° N., 84.00° W., eastern Tennessee, at a depth 
of about 33 km, mag. 3.4 (mb), USGS. Felt over 
about 6,300 km 2 (2,400 mi 2) of Blount, Greene, 
Knox, and Loudon Counties, Tenn.; also felt in 
three towns in southeastern Kentucky and eastern 
North Carolina. Int. V. Small objects shifted at
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Alcoa, Tenn. The press reported dishes were shaken 
from a cupboard in Knoxville, but no damage 
occurred.

INTENSITY V IN TENNESSEE

Alcoa, Friendsville, Knoxville (press; aftershock 
at 6:09 p.m.), and Maryville.

INTENSITY IV IN TENNESSEE

Greenback, Lenoir City, Louisville, Midway, 
Rockford, Townsend, and Walland.

INTENSITY I-III IN KENTUCKY

Hill Top and Pathfork.
INTENSITY II IN NORTH CAROLINA

Almond.
INTENSITY I-III IN TENNESSEE

Concord (press), Lake City, and Tallassee.
Nov. 30. 02:48:41.2 (07:48), 03:51. Epicenter 

35.799° N., 83.962° W., eastern Tennessee, at a 
depth of 3 km, mag. 4.6-4.7 (Ms), USGS. Felt over 
approximately 150,000 km 2 (54,300 mi 2 ) in seven 
states, including all or parts of Georgia, Kentucky, 
North Carolina, South Carolina, Tennessee, Vir 
ginia, and West Virginia (fig. 7). Int. VI. Minor 
damage occurred in several towns of eastern 
Tennessee, Georgia, Kentucky, and North Caro 
lina. The press reported minor cracks in walls at 
the University of Tennessee Hospital at Knoxville. 
Minor damage to walls, windows, and chimneys was 
reported from the Maryville-Alcoa area (figs. 8 
and 9). The shock disrupted relay contacts at the 
Alcoa Switching Station, causing a loss of 300,000 
kw of electricity for 11 minutes.

A team of U.S. Geological Survey seismologists 
was dispatched to the epicentral area to survey the 
damage and to set up aftershock equipment (fig. 
10). According to a preliminary report by the 
USGS 1 , 12 aftershocks (between magnitude  0.6- 
1.0) were located from December 3 to 6. Additional 
aftershocks were reported on November 30 at 03:51 
and 04:27 (Cumberland Plateau Observatory, 
USGS) ; December 1 at 16:20 and 16:30 and 
December 2 at 01:25, 01:32, and 02:36 (Georgia 
Tech and Virginia Polytechnic Institute and State 
University portable seismic equipment). The after 
shock on November 30 at 03:51 was felt by few at 
Alcoa, Knoxville, Louisville, and Maryville, Tenn. 
Additional aftershocks were reported felt on De 
cember 13 (about 10:00), December 14. and two 
on December 21 (03:00 and 13:30).

1 G. A. Bollinger, Charley J. Langer, and S. T. Harding, "The 
Eastern Tennessee Sequence of October Through December 1973," 
Bulletin of the Seismological Society of America, Vol. 65 (in press).

The largest historical seismic event in eastern 
Tennessee occurred on March 28, 1913 (epicenter 
36.2° N., 83.7° W., near Knoxville, int. VII). The 
small felt area of that shock (7,000 km 2) may be 
attributed, in part, to the less dense population at 
that time.

INTENSITY VI IN TENNESSEE

Alcoa. Felt by several, awakened and frightened 
all in home. Windows, doors, and dishes rattled. 
Building creaked. Moderate earth noises. Few 
cracks. Damage slight. (See Maryville-Alcoa de 
scription below.)

Knoxville. Felt by all in community; awakened 
and frightened many. Windows vibrated. Small 
trees shook. Loud earth noises "like loud thunder." 
Hanging objects swung violently. Small objects fell; 
furniture shifted (shook and moved back and 
forth). According to the press, the earthquake 
cracked a wall in the emergency room of the Uni 
versity of Tennessee Hospital. There were several 
other minor cracks in walls. Two injuries were 
reported.

Louisville. Felt by and awakened all in com 
munity; frightened many. Severe shaking of win 
dows, doors, and dishes. House shook. Loud earth 
noises, like thunder. Small objects shifted. "No 
damage in my home. Damage to houses in this area: 
Windows cracked. Plaster fell. Objects fell off 
shelves and window sills. Chimneys damaged."

Maryville-Alcoa. According to the Daily Times, 
the Tennessee Valley Authority said the shock 
disrupted relay contacts at the Alcoa Switching 
Station, located on Big Spring Road near the 
Maryville-Alcoa By-pass. TVA reported the facility 
lost some 300,000 kw of electricity for 11 minutes. 
The plate glass window was broken at a radio and 
television shop on West Broadway. Walls cracked 
and windows broke at Blount Memorial Hospital. 
A window broke at the Medical Arts Building. Part 
of a chimney was knocked down at a residence on 
Wilson Avenue. Windows broke at a home in the 
White's Mill area. The shock lasted about 5 to 8 
seconds. Earth noise resembled extremely heavy 
thunder, but was heavier and lasted longer than 
even heavy thunder. Awakened all but the 
soundest sleepers.

A report by B. J. Morrill (USGS, Seismic Engi 
neering, San Francisco, Calif.) stated: "In the area 
of Maryville, Alcoa, and Knoxville, it broke 
windows, cracked some plaster, knocked some stock
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FIGURE 7. Area affected by eastern Tennessee earthquake of November 30.

ened few. Building creaked "like pulling nails."from shelves, and caused other minor damage. No 
structural damage was reported. Most of the dam 
age occurred at Maryville. At Old Piney Church, 
very near the epicenter, there was no evidence that 
a quake had occurred, even though the buildings 
are constructed of unreinforced brick. At Alcoa, 
bottles did not fall from shelves."

Midway. Felt by and awakened many; fright-

Hanging objects swung. Small objects shifted. 
Plaster cracked, broke, and fell. Stone fireplace 
cracked. Cracking around chimneys. Damage mod 
erate.

Seymour. Felt by, awakened, and frightened all 
in community. Whole house shook. Loud earth 
noises. Hanging objects swung moderately. Small
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FIGURE 8. Chimney damage caused by eastern Tennessee 
earthquake of November 30. (Photo S. Harding, USGS)

FIGURE 9. November 30 earthquake cracked concrete porch in 
Maryville, Tenn. (Photo S. Harding, USGS)

objects overturned. Furniture shifted. Plaster 
:racked. "The closer the earthquake the louder the 
loise. The shaking of the earth was tremendous. 
Small articles were turned over and larger articles 
ihaken. The worst earthquake ever in this area."

Vonore. Felt by, awakened, and frightened many. 
Loud earth noises. Trees and bushes shook; vehicles 
rocked. Hanging objects swung violently. Small 
objects fell. Few windows cracked. Some plaster 
:racked, broke, and fell. Damage slight.

FIGURE 10. USGS team sets up aftershock equipment in 
Maryville-Alcoa, Tenn., area following November 30 earth 
quake. (Photo S. Harding, USGS)

INTENSITY V IN GEORGIA

Ball Ground, Cannon, Dahlonega, DeMorest (one 
instance of fallen plaster), Ellijay, Fairmount, 
Hurst, and Young Harris.

INTENSITY V IN KENTUCKY

Falcon (blocks broke?), Frakes, Saul (windows 
cracked), and Raven.

INTENSITY V IN NORTH CAROLINA

Almond, Aquone, Barnardsville, Cherokee, Edney- 
ville, Fontana Dam (plaster cracked), Franklin 
(plaster cracked), Hayesville, Murphy, Otto, Pisgah 
Forest (windows broke), Robbinsville, Tuckasegee, 
and Webster.

INTENSITY V IN SOUTH CAROLINA

Easley, Richland, Tamassee, and Westminster.

INTENSITY V IN TENNESSEE

Andersonville, Bean Station, Blaine, Bluff City, 
Bybee, Clinton (plaster cracked), Corryton, Cosby, 
Dandridge, Deer Lodge, Ducktown, Emory Gap, 
Erie (plaster cracked), Friendsville (windows, 
walls, and ceiling cracked in some homes), Green 
back, Harriman, Harrogate, Heiskell, Kimberlin 
Heights, Kingston, Kodak, LaFollette, Lenoir City
(few wall cracks), Loudon, Luttrell, Madisonville, 
Mascot, Oakdale, Oliver Springs, Rafter, Rockford
(some walls cracked), Sevierville, Shocks, Tallassee, 
Tellico Plains, Townsend, Walland, Wartburg, and 
White Pine.

INTENSITY V IN VIRGINIA

Marion.

INTENSITY IV IN GEORGIA

Acworth, Alto, Atlanta, Blairsville, Blue Ridge, 
Buckhead, Buford, Cisco, Clermont, Conyers/Cran-
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dall, Duluth, Epworth, Habersham, Hamilton 
(press), Helen, Hiawassee, Jasper, Lula, Lyerly, 
McCaysville Morganton, Mountain City, Nelson, 
Oxford, Talking Rock, Talmo, Tunnel Hill, 
Turnerville, Waleska, Whitestone, and Winder.

INTENSITY IV IN KENTUCKY

Bondville, Bow, Fonde, Germantown, Green 
Hall, Greenup, Guage, Ingram, Island, Middles- 
boro, Pathfork, Revelo, Salt Gum, Straight Creek, 
Strunk, Tinsley, Totz, Waco, Walden, Wendover, 
Wheelwright, Winston, and Woodbury.

INTENSITY IV IN NORTH CAROLINA

Alexander, Andrews, Banner Elk, Brasstown, 
Bryson City, Canton, Cashiers, Chimney Rock, 
Columbus, Culberson, Cullowhee, Dana, Dillsboro, 
Ellenboro, Enka, Etowah, Flat Rock, Fletcher, 
Gerton, Glenwood, Harris, Hazelwood, Henderson- 
ville, Highlands, Hot Springs, Kannapolis, Lake 
Lure, Lake Toxaway, Marble, Mars Hill, Marshall, 
Mill Spring, Montreal, Mooresboro, Mountain 
Home, Naples, Old Fort, Piney Creek, Ridgecrest, 
Rosman, Rutherfordton, Saluda, Sapphire, Scaly 
Mountain, Skyland, Spruce Pine, Sylva, Tuxedo, 
Warne, Waynesville, and Whittier.

INTENSITY IV IN SOUTH CAROLINA

Belton, Cross Anchor, Duncan, Edgemoor, Jack 
son, Marietta, Pauline, Peak, Pickens, Reidville, 
Simpsonville, Slater, Starr, Startex, Townville, 
Union, Winnsboro, and Woodruff.

INTENSITY IV IN TENNESSEE

Athens, Bone Cave, Briceville, Burrville, Celina, 
Charleston, Chuckey, Church Hill, Clarkrange, 
Coalfield, Coke Creek, Crossville, Decatur, Delano, 
Eagan, Englewood, Etowah, Greeneville, Grimsley, 
Jefferson City, Jonesboro, Kingsport, Lake City, 
Lancing, Limestone, Mooresburg, Newcomb, New 
Market, Newport. Niota, Norris, Oak Ridge, 
Oneida, Petros, Philadelphia, Pioneer, Postelle, 
Pruden, Reliance, Rockwood, Russellville, Rut- 
ledge, Sparta, and Sweetwater.

INTENSITY IV IN VIRGINIA

Abingdon, Austinville, Big Stone Gap, Broad- 
ford, Cripple Creek, Dungannon, Elk Creek, Ewing, 
Inman, McCoy, Nickelsville, Rose Hill, and Wood- 
lawn.

INTENSITY IV IN WEST VIRGINIA

Algoma, Jenkinjones, Stirrat, Switzer, Thacker, 
and Welch.

INTENSITY I-III IN GEORGIA

Rydal and Stockbridge.

INTENSITY I-III IN KENTUCKY

Burkesville, Cubage, Davisport, Emma, Gausdale, 
Harold, Helton, Owingsville, Pine Knot, Putney, 
River, Scuddy, and Soldier.

INTENSITY I-III IN NORTH CAROLINA

Arden, Asheville, Clyde, Concord, Crossnore, 
Hamptonville, Henrietta, Horse Shoe, Oakboro, 
Penland, Taylorsville, and Union Mills.

INTENSITY I-III IN SOUTH CAROLINA

Chesnee, Gramling, Greenville, and Walhalla.

INTENSITY I-III IN TENNESSEE

Arthur, Caryville, Copperhill, Crab Orchard, 
Cumberland Gap, Duff, Elizabethton, Fairview, 
Hartford, Hixson, Joelton, Monterey, Riceville, 
Rogersville, Summitville, and Tazewell.

INTENSITY I-III IN VIRGINIA

Damascus, Rosedale, and Pineville.
Dec. 5. 06:30. Eglin Air Force Base, Fla. Felt by 

many. Faint earth noises. "Low-frequency rumbling, 
like distant series of explosions, was felt and heard." 
Not recorded on seismographs in the area. Probably 
not of seismic origin.

Dec. 13. 10:00 (about). An aftershock of the 
November 30 earthquake was felt in the Maryville- 
Alcoa area of Blount County, Tenn.

Dec. 14. No time given. Maryville-Alcoa, Tenn., 
area. Unconfirmed felt report. (S. Harding, USGS) .

Dec. 19. 05:16:08.7 (10:16). Epicenter 32.98° N., 
80.26° W., South Carolina, at a depth of 8 km, 
USGS. Felt west of Summerville.

Dec. 21. 03:00, 13:30. Maryville-Alcoa, Tenn., 
area. Unconfirmed felt reports. (S. Harding, USGS) .

CENTRAL REGION

[The time in this region is given in central standard. If 
an epicenter is quoted, Greenwich mean time is given in 
parentheses. This region includes earthquake descriptions for 
Arkansas, Colorado (eastern), Illinois, Indiana, Iowa, Kansas, 
Kentucky (western), Louisiana, Michigan, Minnesota, Mis 
sissippi (western), Missouri, Nebraska, North Dakota, Ohio, 
Oklahoma, South Dakota, Tennessee (western) , Texas 
(eastern), and Wisconsin.]

Jan. 10. 10:38:17.7, USGS. Felt at Enid, Okla.

Jan. 12.05:56:56.0 (11:56). Epicenter 37.93° N., 
90.52° W., eastern Missouri, at a depth of 20 km, 
mag. 3.2, JSA. Int. IV. The press reported "things 
shook for a little bit and glass rattled in windows 
at Farmington." Also felt at Bonne Terre, Festus,
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Flat River, Hillsboro, Ironton, Kirkwood, and 
Sullivan.

May 25. 08:40:13.9 (14:40). Epicenter 33.92° N., 
90.78° W., Mississippi, at a depth of 6 km, ERL. 
Felt at Bolivar, Cleveland, and Merigold.

Oct. 2. 21:50:20.4 (Oct. 3, 03:50). Epicenter 
35.91° N., 90.00° W., Arkansas, at a depth of 10 
km, mag. 3.4 (m&), JSA. Int. IV in the Bootheel 
section of Missouri and in northwestern Tennessee- 
Arkansas area.

Oct. 9. 14:15:26.8 (20:15). Epicenter 36.51° N., 
89.61° W., New Madrid, Mo., region, at a depth 
of 1 km, mag. 3.8 (mb), JSA. Int. IV in the New 
Madrid area. "The shock affected a small area in 
Lake County, Tenn., and Fulton County, Ky., but 
full extent of area was not determined." (B. C. 
Moneymaker, Engineering Geologist, Knoxville, 
Tenn.)

Dec. 20. 04:45:00.1 (10:45). Epicenter 36.157° 
N., 89.580° W., New Madrid, Mo., region, at a 
depth of 10 km, mag. 3.4 (m»), JSA. Felt in 
Caruthersville, Hayti, and Gobler.

Dec. 24. 20:46. Southeast of San Antonio, Tex. 
Int. IV at Jend Rusell Ranch, about 27 km west 
of Falls City. Int. Ill at Port Arkansas, about 100 
km southeast of Falls City on the Gulf coast. All 
other reports from towns in the region were nega 
tive.

WESTERN MOUNTAIN REGION 2

[The time in this region is given in mountain standard. If 
an epicenter is quoted, Greenwich mean time is given in 
parentheses. This region includes earthquake descriptions for 
Arizona, Colorado (western) , Idaho, Montana, Nevada 
(eastern) , New Mexico, Texas (western) , Utah, and 

Wyoming. Authority for all epicenters and magnitudes, 
unless otherwise indicated, is the U.S. Geological Survey, 
National Earthquake Information Service.]

Feb. 9. 16:10:34.4 (23:10). Epicenter 36.8° N., 
115.9° W., southern Nevada, at a depth of 5 km, 
mag. 4.2, ERL. Int. V. At the Beatty post office, a 
13.5-kg steel cash drawer fell to the floor and was 
damaged. Also felt in the Nevada Test Site area.

Feb. 15. 16:06:08.9 (23:06), 16:14:57.1 (23:14). 
Epicenter 36.8° N., 115.9° W., southern Nevada, 
both at a depth of 4 km, ERL. Int. Ill in the 
Nevada Test Site area.

2 Prepared by Nina H. Scott, U.S. Geological Survey, San Francisco, 
Calif.

Feb. 19. 04:15:21.7 (11:15). Epicenter 36.8° N., 
115.9° W., southern Nevada, at a depth of 6 km, 
mag. 4.0, B. Int. IV at Beatty. The press reported 
that a moderate earthquake and several aftershocks 
jarred the southern Nevada desert area on February 
19, but caused no damage; also, several small shocks 
occurred in the same area on February 18.

Mar. 17. 00:43:05.5 (07:43). Epicenter 36.1° N., 
106.2° W., New Mexico, at a depth of 6 km, mag. 
4.5 (m&), ERL. Felt in the Los Alamos area.

Mar. 27. 19:39:58.3 (Mar. 28, 02:39). Epicenter 
44.4° N., 110.4° W., Yellowstone National Park, 
Wyo., at a depth of 8 km, mag. 5.0 (m&), ERL. 
Felt in Yellowstone National Park. One of a swarm 
occurring during the last week, of March with 
epicenters near Yellowstone Lake in the central 
section of the park. No damage was reported from 
any of the tremors.

Mar. 29. 17:32:57.6 (Mar. 30, 00:32). Epicenter 
44.4° N., 110.4° W., Yellowstone National Park, 
Wyo., at a depth of 11 km, mag. 4.6 (m&), ERL. 
The press reported a minor earthquake was felt by 
park employees near the south entrance of the park.

Mar. 30. 07:36:25.2 (14:36), 13:18:59.0 (20:18). 
Epicenter (1) 44.1° N., 110.3° W.; (2) 44.4° N., 
110.5° W., Yellowstone National Park, Wyo., both 
at a depth of 10 km, ERL. The press reported two 
small tremors were felt on both the east and west 
sides of the park.

Mar. 31. 13:33:33.6 (20:33). Epicenter 44.5° N., 
110.5° W., Yellowstone National Park, Wyo., at a 
depth of 10 km, mag. 5.1 (m»), ERL. The press 
reported the shock was felt on the shore of Yellow- 
stone Lake. The Chief Park Naturalist said the 
shock was small and similar to others that have 
been felt in the park recently.

Apr. 13. 23:45:49.2 (Apr. 14, 06:45). Epicenter 
42.1° N., 112.5° W., southeastern Idaho, at a depth 
of 24 km, mag. 4.7, ERL. Int. V. The press reported 
that the shock awakened people in Franklin and 
Oneida Counties, Idaho, and also was felt in north 
ern Box Elder and Cache Counties, Utah. In the 
Samaria area of Oneida County (about 13 km 
southwest of Malad City) where the strongest effects 
were reported, canned goods toppled from shelves 
and food spilled in a storage locker. A man driving 
a car thought he had a flat tire. Very loud earth 
noises were heard. Int. IV at Malad City and 
Preston. Also felt in the Cub River and Mink Creek 
areas.
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Apr. 21. 00:26:10.7 (07:26). Epicenter 44.5° N., 
110.1° W., Yellowstone National Park, Wyo., at a 
depth of 10 km, mag. 4.4 (m»), ERL. Felt.

Apr. 21. 00:45:09.7 (07:45). Epicenter 44.4° N., 
110.5° W., Yellowstone National Park, Wyo., at a 
depth of 10 km, ERL. Felt at Old Faithful.

Apr. 21. 23:07:12.4 (Apr. 22, 06:07). Epicenter 
42.6° N., 107.8° W., Wyoming, mag. 4.8 (ro»), 
ERL. The epicenter is in a sparsely settled area of 
southeast Fremont County, about 19 km northwest 
of Jeffrey City. Int. V. The press reported the shock 
was felt through a 96-km area between Jeffrey City 
and Lander. Residents in the area reported being 
awakened, hearing glass and furniture rattle, and 
feeling the earth tremble. In Jeffrey City, a mining 
community, the shock was described as a rumbling, 
then a heave, like the rolling motion of a boat; 
others described it as a sharp shock. Glasses 
"jumped" off a coffee table. At a ranch house be 
tween Jeffrey City and Lander, one person said 
there were two sharp shocks, then a roll. Int. IV at 
Shoshoni (about 96 km north-northwest of Jeffrey 
City). A questionable felt report was received from 
Morton (about 121 km northwest of Jeffrey City).

Aug. 20. 03:35:12.5 (10:35). Epicenter 44.5° N., 
110.4° W., Yellowstone National Park, Wyo. Felt 
in northwest Yellowstone Lake area.

Sept. 10. 12:29:30.5. Mag. 2.6, SNM. Felt at 
Boys Ranch, N. Mex., 45 km north of Socorro.

Sept. 19. 06:28:20.5 (13:28). Epicenter 37.2° N., 
104.6° W., Colorado, at a depth of 5 km. Felt at 
Segundo.

Sept. 22. 14:47:38.1, TDC. Felt in Boncarbo and 
Segundo areas, Colo.

Sept. 22. 16:38:35.8 (23:38). Epicenter 34.5° N., 
107.0° W., New Mexico, at a depth of 5 km, mag. 
3.1. Felt at Bernardo.

Sept. 22. 20:58:54.9 (Sept. 23, 03:58). Epicenter 
37.1° N., 104.6° W., Colorado, at a depth of 5 km, 
mag. 4.2 (ra»). Felt in Boncarbo and Segundo areas, 
Colo.

Sept. 22. 20:58:57.1, 21:41:14.8, TDC. Felt in 
Boncarbo and Segundo areas, Colo.

Sept. 23. 02:51:27.2, TDC. Felt in Boncarbo and 
Segundo areas, Colo.

Dec. 23. 19:20:14.9 (Dec. 24, 02:20). Epicenter 
35.3° N., 107.7° W., New Mexico, at a depth of 18 
km, mag. 4.1. Int. VI. Felt in McKinley and Valen 
cia Counties. Minor damage occurred at Grants, 
Laguna, Bluewater, and Fort Wingate. Press re

ported that police at Grants said the only damage 
was some broken windows at a gas station on the 
east side of town. Two people called police and said 
they were knocked out of bed. Police dispatcher 
said it shook so much he thought the roof would 
collapse. Grants police reported they received more 
than 50 calls from an area between San Rafael 
(about 8 km south of Grants) and San Mateo 
(about 48 km north of Grants). State police re 
ported several residents said pictures fell from walls.

INTENSITY VI

Grants. Felt by all and frightened some in com 
munity. "Everything in house shook. Concrete floor 
felt like it was waving up and down." Deep rum 
bling earth sound. Several cracks appeared on outer 
wall of addition. Paneling on walls pulled apart at 
two corners. Some plaster cracked, broke, and fell. 
"I believe the cracks existed as hairline cracks and 
the tremor opened them up." Damage slight.

Laguna. Felt by all in community; frightened 
all in home. Windows and dishes rattled. Building 
shook. Three walls cracked. Chimneys cracked. 
Plaster cracked. Damage moderate.

INTENSITY V

Bluewater (slight chunk of wall fell out), Casa 
Blanca, Fort Wingate (plaster cracked), New 
Laguna, Prewitt, and Thoreau.

INTENSITY I-IV

Ambrosia Lake (press), Ramah (press), San 
Fidel, San Mateo, and San Rafael.

Dec. 25. 23:18:16.6 (Dec. 26, 06:18). Epicenter 
36.1° N., 114.6° W., southern Nevada, at a depth 
of 5 km, mag. 3.3. The press reported that a mild, 
rolling motion was felt at Boulder City.

CALIFORNIA AND WESTERN 
NEVADA 3

[The time is given in Pacific standard. If an epicenter is 
quoted, Greenwich mean time is given in parentheses. All 
towns are in California unless otherwise noted.]

Jan. 15. 01:43:29.8 (09:43; main shock), 01:58, 
02:23:43.4 (10:23), 06:41:22.3 (14:41). Epicenter 
36.7° N., 121.3° W., central California, all at a 
depth of 8 km, mag. 4.0, 3.7, and 3.7, respectively, 
B. Int. V. Felt principally in the Cienega Road- 
Paicines area south of Hollister where people were

3 Prepared by Nina H. Scott, U.S. Geological Survey, San Francisco, 
Calif.
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generally awakened by the main shock at 01:43. No 
damage was reported. Int. V at Almaden Winery 
(about 14 km south of Hollister), Chualar, Contival 
Ranch (about 21 km south of Hollister), Libby 
Ranch (about 2.3 km southwest of Paicines), 
Paicines (at Robert Law Ranch where four more 
small shocks were felt during the night and several 
were felt during the next morning), Paicines (about
10 km south of), and Pinnacles National Monument 
(about 24 km south of Paicines; shock also felt at 
01:58). Int. IV at Gonzales (about 14 km northeast 
of; shock at 02:23 also was felt at about the same 
intensity as the main shock), Harris Ranch (about
11 km south of Hollister), Hollister (three shocks 
felt), Moss Landing, Salinas, and Saling Ranch 
(about 19 km south of Hollister). Int. I-III at 
Hernandez Dam (San Benito River, 116 km south 
of Hollister) and San Juan Bautista.

Jan. 16. 05:35. Int. IV at Etiwanda.
Jan. 16. 11:00 (about). Slight shock was felt 

about 14 km northeast of Gonzales.
Jan. 22. 14:00 (about). Slight shock felt about 

14 km northeast of Gonzales.
Jan. 27. 05:48:51.4 (13:48). Epicenter 34.4° N., 

118.5° W., southern California, at a depth of 8 km, 
mag. 3.7, P. Felt in the Newhall and Saugus areas.

Feb. 1. 03:55. Int. IV at Etiwanda.
Feb. 4. 17:37:45.6 (Feb. 5, 01:37). Epicenter 

34.4° N., 118.4° W., southern California, at a depth 
of 8 km, mag. 3.5, P. Felt in Saugus area.

Feb. 8. 08:38:15.8 (16:38). Epicenter 34.0° N., 
118.7° W., southern California, at a depth of 8 km, 
mag. 3.3, P. Felt at Malibu.

Feb. 15. 22:35:21.3 (Feb. 16, 06:35). Epicenter 
37°42.6/ N., 122°03.5' W., central California, mag. 
2.4, B. Felt in Hayward and San Leandro. Police 
received reports of a loud, booming noise.

Feb. 16. 23:45:17.5 (Feb. 17, 07:45). Epicenter 
37°25.0' N., 121°48.2/ W., central California, at a 
depth of 8 km, mag. 3.1, B. Int. II in Centerville 
district of Fremont.

Feb. 21. 06:45:57.3 (14:45; main shock), 06:55:08.0 
(14:55), 06:56:45.0 (14:56), 07:59:26.8 (15:59), 
15:55:03.1 (23:55), 16:14:41.8 (Feb. 22, 00:14), 
20:16:47.0 (Feb. 22, 04:16). Epicenter 34.1° N., 
119.0° W., on coast of southern California, near 
Point Mugu (all shocks had essentially the same 
epicenter), at depths of 8, 18, 16, 15, 12, 12, and 12 
km, respectively, mag. 5.9, 3.8, 4.1, 3.8, 3.4, 3.4, and

3.0, respectively, P. Numerous aftershocks were 
recorded. The press reported at least nine after 
shocks were felt in the Ventura-Oxnard area during 
the day of the 21st.

The main shock generally was felt over about 
59,800 km 2 (23,000 mi 2), extending from Lompoc 
near the coast of Santa Barbara County, northeast 
through the Taft and Bakersfield area to Onyx in 
northeast Kern County, southeast to Barstow to the 
Palm Springs area, thence southwest to the coastal 
area north of San Diego (fig. 11). Int. VII. The 
press indicated that the shock also was felt at San 
Luis Obispo and San Diego. There were no fatali 
ties, but several injuries were reported by the press. 
The most serious injury was a broken leg suffered 
by a man in a fall when running from a church. 
Damage in the Oxnard area was estimated at ap 
proximately $1 million. There were no reports of 
serious ground disturbances, highway damage, or 
utilities damage. Along the Pacific Coast Highway 
in the Point Mugu area, some large boulders fell 
onto the highway, blocking the highway for a brief 
time, and at other places in the area there were 
numerous small rockslides which partially covered 
the highway (fig. 12). In the Solromar area, near 
Tonga Street, a long narrow crack, reportedly 
caused by slip failure, was observed in the highway. 
Morton and Campbell reported 4 : "All of the on 
shore surface effects of the earthquake centered near 
Point Mugu . . . can probably be attributed to 
ground shaking rather than to fault rupture at the 
surface. Surface effects were minor except for 
damage caused by seismic shaking of structures in 
nearby communities, notably Oxnard. The most 
striking features visible from the helicopter re 
connaissance were numerous sand craters in Mugu 
Lagoon and adjacent drainage channels. Other 
notable effects were landslides (rockfalls) from 
steep cuts along the Pacific Coast Highway, and 
lurch cracks, chiefly in fill along the shoreward side 
of the beach as well as in and adjacent to wet sedi 
ments of Mugu Lagoon, Calleguas Creek, and the 
Santa Ana River.

"Small sand flows occurred in areas of local relief 
along the bottom of Calleguas Creek, forming 
numerous small sand fans. No large slumps could 
be clearly attributed to the earthquake. One large

4 D. M. Morton and R. H. Campbell, "Some Features Produced bv 
the Earthquake of 21 February 1973, Near Point Mugu, California," 
California Geology, California Division of Mines and Geology, Decem 
ber 1973, pp. 287-290.
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Feb. 21, 1973, 06:45:57.3 PST 
Mag. 5.9, P

f> Earthquake epicenter.
5 Modified Mercalli intensity
  Earthquake was not felt.

33'

FIGURE 11. Area affected by Point Mugu, Calif., earthquake of February 21.

slump about 12 miles (19 km) east of Point Mugu 
had encroached onto Encinal Road before the 
earthquake, and workmen did not report any in 
crease in its rate of movement. All of the ground 
cracks observed appeared to be related to displace 
ment by spreading of unconsolidated surficial ma 
terial toward lower areas nearby (lurch cracks) ; 
evidence of tectonic origin was looked for but not 
found. Several hundred sand craters, ranging in 
diameter from less than 1 foot (0.3 m) to about 6 
feet (2 m), developed in Mugu Lagoon, mostly in 
the central and eastern parts. A few were observed 
to be spouting water as high as 1 foot (0.3 m) (as 
estimated from a hovering helicopter) 7 hours after

the main shock had occurred. In Mugu Lagoon, the 
sand craters did not appear to be intimately as 
sociated with lurch cracks as were some clusters 
of craters in saturated ^lluvium in the channel of 
Calleguas Creek. Lurch cracks associated with 
clusters of craters occurred as much as 5 miles (8 
km) inland from the lagoon. A few craters and 
lurch cracks also were seen along the lower 3 miles 
(5 km) of the channel of the Santa Clara River. 
The sand craters, sand fans, and lurch cracks 
(produced by spreading) indicate liquefaction 
during the earthquake and were apparently re 
stricted to saturated sediments in the lagoon and 
stream channels. None were observed in adjacent
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FIGURE 12. Landslide in Point Mugu, Calif., area resulting from February 21 tremor. (Photo Dames & Moore)

cultivated fields where, had shaking been more 
severe, such effects might well have been widespread 
and could have resulted in significant crop losses." 

It was also reported 5 that craters were found on 
the sea floor of Point Mugu canyon (fig. 13). The 
craters were about 0.9 to 1.5 m in diameter and 0.3 
to 0.6 m deep with very steep sides. Fresh, loose 
soil in the center indicated that they were of recent 
origin and probably related to the earthquake. The 
press reported that there was some power outage, 
principally at Oxnard, owing to high-tension wires 
snapping or wrapping together. The most extensive 
building damage occurred to business establish 
ments in downtown Oxnard. There were some wall

"California Division of Mines and Geology, "Sea Floor Craters at 
Point Mugu Quake Site," California Geology, May 1973, pp. 116-117.

failures in a few old, unreinforced brick buildings. 
Numerous chimneys were damaged, principally in 
the older part of Oxnard. Exterior and interior 
building cracks were reported. False ceilings, light 
fixtures, and acoustical tiling fell. Much plaster 
cracked. Numerous plate glass windows broke. 
Water sprinkler systems in stores were broken or 
activated, causing extensive water damage to mer 
chandise. Much merchandise fell in stores. Observers 
at the Point Mugu Naval Air Station and Pacific 
Missile Range and at Port Hueneme reported only 
slight to moderate damage. At Camarillo State Hos 
pital (about 8 km north-northeast of Point Mugu), 
damage was estimated at about $20,000.

INTENSITY VII

Camarillo State Hospital (about 8 km north-
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FIGURE 13. Underwater craters in Point Mugu, Calif., submarine canyon, possibly caused by February 21 earthquake. (Photo- 
Dames & Moore)

northeast of Point Mugu) . Felt by many in 
community; awakened and frightened few. Two 
waterlines broke. Boiler breaks; boiler shut down. 
Concrete cracked. Chimneys cracked, twisted, and 
overturned. Plaster cracked, broke, and fell. Win 
dows broke. Expansion joints moved. Water dis 
turbed. Furniture shifted and overturned. Small 
objects shifted, overturned, and fell. "The State 
Hospital has about 120 buildings (maximum height 
two stories), with water, electrical, sewage, and 
heating systems. Water storage tanks have capacity 
of about 14,000 m 3. Movement appeared to be 
about 2.5 to 3.8 cm north-south. Damage should 
not exceed $20,000." (Report from Administrator, 
Camarillo State Hospital)

Oxnard. Felt by and awakened all in com 
munity; frightened many. The following was ex 
cerpted from a memorandum report received from

Dames & Moore, Consultants in Applied Earth 
Sciences, Los Angeles: "In Oxnard there was supris- 
ingly little visible structural damage. There were 
some broken windows, numerous damaged chim 
neys, a couple of wall failures in old, lime mortared 
unreinforced brick buildings. One fallen cornice 
was seen on Fifth Street. An old brick school on F 
Street appeared to have suffered no serious damage 
and was occupied on the day of the earthquake. 
The Esplanade Shopping Center at the north end 
of Oxnard suffered the most damage to a single 
structure. It is a large, covered shopping center and 
many of the shops had stock knocked off shelves 
and false ceilings fall in. Cracking of arches in the 
central plaza was common and cracking of the 
facing on pillars was common. Wooden beams 
crossing the structure were severely cracked. . . . 
Numerous windows were broken in the shopping
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center. The Disco Fair, adjacent to the Esplanade, 
suffered much stock damage and the false ceiling 
collapsed in some parts of the store. The sprinkler 
system also went off and caused water damage. The 
only noticeable structural damage was vertical 
cracks, generally about 20 feet (6 m) apart all 
around the building, in the masonry walls."

The following was excerpted from press reports: 
Thirteen electrical circuits were knocked out, 12 
of them in Oxnardj when high-tension wires were 
snapped and others were wrapped together. Traffic 
signals were out at several intersections. No damage 
was reported to underground gaslines. Oil com 
panies with facilities in the Santa Barbara Channel 
reported no problems or damage. Ventura County's 
major oil field operators reported there were no 
earthquake-connected incidents. The only evidence 
of damage to Oxnard School District structures was 
to the Administration Building where a few ceiling 
tiles fell. The 3-block-long Esplanade Shopping 
Center Mall was the hardest hit. Arches in the 
enclosed shopping center were damaged; tiling 
cracked; acoustical ceilings dislodged. Merchandise 
was damaged extensively. Automatic sprinkler pipes 
broke. Many large sections of overhead fluorescent 
lights fell. Television and stereo sets fell from 
counters and were damaged. At a market on Ven 
tura Road and Fifth Street, cement walls buckled, 
sending ceiling tiles crashing to the floor. Damage 
was minor at the City Hall stairwells cracked, 
acoustical ceiling tiles fell, and a light fixture fell. 
At the city library, some books were unshelved and 
ceiling tiles fell. At Oxnard's Community Center, 
a small amount of plaster fell in the auditorium. 
Police reported 69 houses, many of them in a 
6-block area of older dwellings near the downtown 
area, had suffered visible damage, mostly to win 
dows or chimneys. Fires were reported in at least 
two homes, but were quickly extinguished. Win 
dows in 28 downtown business places were broken. 
Bricks fell from side walls of two old brick build 
ings, and the owner of one building said it was 
damaged so badly that it will be torn down. Plaster 
and dirt fell at one church and the cross and 
steeple were damaged at another. An observer at 
the Coast Guard Station at Channel Islands Harbor 
reported the retaining wall cracked at the base and 
slipped 18 cm, and that a lamp stanchion bent. A 
2-m 3 water tank ruptured and was shaken from its 
foundation at Saint John's Hospital.

Point Mugu and vicinity. As previously stated, 
sand boils were observed in the Mugu Lagoon and 
adjacent drainage channels, and craters were found 
on the sea floor of Point Mugu canyon. Dames & 
Moore, Consultants in Applied Earth Sciences, Los 
Angeles, reported in a memorandum report: "There 
was little or no visible sliding or rock-fall material 
along the Pacific Coast Highway until we came to 
the Solromar area, near Tonga Street. A slip failure 
caused a crack in the highway about 1.5 inches 
(3.8 cm) wide with about a 1.5-inch downdrop on 
the ocean side. In the Point Mugu area there were 
numerous small rock and debris slides which 
partially covered the highway. There was much 
debris along the road throughout the Mugu Rocks 
area. There was no visible ground breakage." The 
press reported that large boulders tumbled onto 
California Highway 1, near Point Mugu State Park, 
partially blocking the highway. Other observers in 
the Point Mugu area reported: At the Point Mugu 
Pacific Missile Range, moderate damage was sus 
tained ceilings damaged; plaster fell; walls and 
floors cracked; plate glass broke; waterpipes broke; 
groceries and other items fell. The Laguna Peak 
Road was passable but hazardous. At the Point 
Mugu Naval Air Station, an observer reported that 
ground cracked; supports for waterline moved off 
alinement; plaster and windows cracked; suspended 
ceilings sustained moderate damage.

Port Hueneme. Felt by all in community; 
awakened and frightened many. The press reported 
that business places and homes sustained only slight 
damage. A few windows were broken. A ceramic 
shop sustained between $3,000 to $4,000 damage to 
stock. A market sustained minor damage. In the 
Hueneme School District, damage amounted to only 
a few broken windows. At a home, water cooler in 
kitchen broke; headboard fell on sleeping child; 
block wall fell. Woman said she could "see the side 
walk buckling." Power was out for a short time. 
"There was a big rumble before the shock. It 
sounded as if a big engine were going to crash 
through the window. Thought the building would 
fall apart." Other observers reported: Hanging 
objects swung violently north-south; ceramic tile 
fell off wall; plaster cracked moderately.

INTENSITY VI

Calabasas. Felt by and awakened all; frightened 
many. Small objects shifted. "I was driving uphill, 
less than 1 mile (1.6 km) north of 24466 Mulhol-
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land Highway, when the car swerved westward 
across the centerline."

Camarillo (about 13 km east by north of 
Oxnard) . Felt by and awakened all in community. 
The press reported that damage was slight to busi 
nesses and homes. Some windows and waterpipes 
broke. Two industrial buildings were flooded when 
sprinkler systems broke. Tiles fell from the roof of 
a store. Other observers reported: Plaster cracked, 
broke, and fell. Water service line was damaged. 
At a church, the bell tower was cracked where it 
joins the main part of building; people ran from 
the church. "Several old unreinforced brick build 
ings (within 90 m of the church) suffered moderate 
damage to parapets when bricks fell and were 
loosened in the walls." Furniture shifted. Small 
objects in homes shifted and fell. Hanging objects 
swung violently southwest-northeast. Trees and 
bushes shook; vehicles rocked. One observer com 
mented: "Was not in the building long enough to 
know whether it creaked or not."

Malibu. Felt by many; frightened all in post 
office. Landslides. Vehicles rocked. The press re 
ported that windows and plaster were damaged.

Malibu Lake (about 2.6 km southeast of Cor 
nell) . Felt by all; awakened and frightened many. 
Chimneys cracked, twisted, and overturned. Plaster 
cracked. Landslides. Small objects shifted. Loud 
earth noises. (This observer also reported no 
damage.)

Norwalk. Felt by all and awakened many in 
community; frightened few. The press reported that 
a 61-m section of ceiling tile fell at the courthouse. 
"Water began seeping through concrete floor a 
few days after the shock. A waterpipe encased in 
the concrete had sprung a leak at a rusted joint, 
but not positive if this was caused by the earth 
quake."

San Pedro. Felt by all, awakened many, and 
frightened few in community. The press reported 
that marble walls were cracked at the courthouse. 
Plaster cracked very slightly.

Sylmar. Felt by all in home. Large pine tree 
toppled on powerline and shorted wires; all elec 
tricity off for 18 minutes. Repaired stucco was again 
damaged. Small objects on shelves shifted slightly.

Terminal Island. The press reported that Har 
bor Department officials said a water main broke 
and spouted a geyser about 6-m-high at Berth 228 
shortly after the main shock.

Topanga. Felt by all in community; awakened 
many; frightened few. Rockslides. Small objects 
shifted. Strong shaking.

Tustin. Felt by all in home and post office. 
Plaster cracked. Mortar holding structural beam 
cracked and fell. Opened up new cracks and en 
larged existing cracks in concrete floors and walls. 
Swimming pool water splashed.

Ventura. Felt by and awakened all in com 
munity; frightened many. The press reported that 
slight damage was sustained at business establish 
ments and homes, mostly broken windows and 
dishes. Plate glass windows broke and merchandise 
fell in stores. Acoustical tile fell. Other observers 
reported: Chimneys cracked. Plaster cracked slightly. 
Small objects overturned north-south. Water 
splashed in toilet tank, activating valve. "Earth 
movements were sharp and strong but of fairly 
short duration and amplitude."

Westlake Village area (about 7 km southeast of 
Thousand Oaks) . The press reported that the 
shock caused several thousand dollars in damage 
(probably merchandise damage) to a liquor store 
on Lake Lindero Canyon Road.

Zuma District (in area of Pacific Coast Highway, 
west of Malibu and north of Point Dume) . The 
press reported that bricks were knocked off chim 
neys.

INTENSITY V

Agoura (plaster cracked), Alhambra (plaster 
cracked slightly), Altadena, Anaheim, Angelus 
Oaks, Arcadia, Artesia, Azusa, Baldwin Park, Bell, 
Bellflower (plaster cracked), Beverly Hills, Brea, 
Buena Park, Burbank (hairline plaster cracks), 
Canoga Park, Capistrano Beach, Castaic (near 
Castaic Dam), Chatsworth, Chino, Claremont 
(press), Coachella, Compton, Costa Mesa, Culver 

City, Downey, Duarte, El Monte, El Segundo, El 
Toro, Encino, Fillmore, Florence, Fontana, Foun 
tain Valley, Frazier Park area (Cuddy Valley, about 
8 km west of Frazier Park), Fullerton (very little 
plaster damage), Gardena, Garden Grove, George 
Air Force Base (near Victorville), Gilman Hot 
Springs, Glendale, Goleta, Granada Hills, Hacienda 
Heights, Harbor City, Hawthorne, Hermosa Beach, 
Hollywood (press), Huntington Park (very little 
plaster cracking), Inglewood (plaster cracked; dam 
age slight), Kagel Canyon (about 6 km east of San 
Fernando), La Habra, Lake Hughes, Lakeview, 
Lakewood, La Mirada, Lancaster, La Puente, La
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Verne, Lawndale, Llano, Lomita, Long Beach 
(plaster cracked), Los Angeles (plaster cracked; 
press), Lynwood (very little plaster damage), Lytle 
Creek, Manhattan Beach, Maricopa, Maywood, 
Midway City, Mission Hills, Mission Viejo (about 
3 km southeast of El Toro), Monrovia, Montclair, 
Monterey Park, Montrose, Moorpark, Mount Wil 
son, Newbury Park (minor window damage; press), 
North Hollywood, Northridge (slight plaster crack 
ing) , Oak View, Orange, Pacific Palisades, Palos 
Verdes Estates, Panorama City, Paramount (plaster 
cracked), Pasadena, Patton (plaster cracked), 
Phelan, Pico Rivera, Pinon Hills, Piru, Placentia, 
Pomona, Redondo Beach, Reseda, Riverside (press 
reported numerous windows were broken, but ques 
tionnaire canvass did not substantiate this report), 
Rosemead, San Bernardino, San Clemente, San 
Dimas, San Fernando, San Gabriel, San Marino, 
Santa Ana, Santa Barbara, Santa Fe Springs, Santa 
Monica, Santa Paula, Santa Ynez, Saugus, Seal 
Beach (slight plaster cracks), Shafter, Sherman Oaks 
(old chimney crack and old plaster crack slightly 
reopened), Sierra Madre, Signal Hill, Simi Valley 
(stucco fell from wall of house; press), Skyforest, 

Somis (damage slight; no details), South Gate, 
South Laguna, Stanton, Studio City, Summerland, 
Sunland, Sunset Beach, Sun Valley, Taft, Tarzana, 
Temple City, Thermal, Thousand Oaks (minor 
window damage; press), Torrance, Tujunga, Up 
land (plaster cracked in one room), Valyermo, Van 
Nuys, Venice, Verdugo City (plaster cracked 
slightly; floor covering damaged slightly), Vernon, 
Walnut, West Covina, Whittier, Wilmington, 
Woodland Hills, and Yorba Linda.

INTENSITY IV

Acton, Alta Loma, Apple Valley, Arleta (south of 
Pacoima), Avalon (Santa Catalina Island), Bakers- 
field and vicinity, Barstow, Beaumont, Bell 
Gardens, Big Bear City, Big Bear Lake, Bodfish, 
Bonsall, Boron, Bryn Mawr, Buellton, Buttonwillow, 
Cabazon, Calimesa, Carpinteria, Cedarpines Park, 
Chuchupate Ranger Station (about 8 km south 
west of Frazier Park), Corona Del Mar, Covina, 
Crestline, Crest Park, Cucamonga, Cuyama, Dana 
Point, Di Giorgio, East Highlands, Elsinore, Escon- 
dido, Etiwanda, Fellows, Frazier Park, Glendora, 
Helendale, Hemet, Highland, Hinkley, Huntington 
Beach, Joshua Tree, La Canada, La Crescenta, La 
guna Hills, Lake Arrowhead, Loma Linda, Los 
Alamos, Los Olivos, Marine Corps Air Station (El

Toro), Marine Corps Air Station (Santa Ana), 
McKittrick, Mettler (about 5 km north of Wheeler 
Ridge), Mojave, Moreno, Morongo Valley, Mount 
Baldy, Murrieta, New Cuyama, Newhall, Norco, 
Norton Air Force Base (near San Bernardino), 
Ojai, Ontario, Onyx, Ozena Guard Station (about 
24 km north of Wheeler Springs), Pearblossom, 
Redlands, Rialto, Rimforest, Sandberg Ranch 
(Sandberg), San Jacinto, Silverado, Solvang, South 
El Monte, South Pasadena, Sun City, Sunnymead, 
Surfside, Temecula, Trabuco Canyon, Wasco, 
Wildomar, Winchester, Wrightwood, and Yermo.

INTENSITY I-III

Adelanto, Borrego Springs, Can til, Fairmont 
Reservoir (about 3 km north by east of Lake 
Hughes), Fallbrook, Forest Falls, Green Valley 
Lake, Homeland, Indio, Leucadia, Lompoc, 
Lucerne Valley, McFarland, Nuevo, Oro Grande, 
Palm Springs, Rancho Santiago (in Lockwood 
Valley, about 19 km southwest of Frazier Park), 
Rosamond, San Diego (press), San Luis Obispo 
(press), San Luis Rey, San Marcos, Santee, Teha- 
chapi, Vista, and Yucaipa.

Feb. 22. 01:30:19.4 (09:30), 07:36. Epicenter 
34.0° N., 119.0° W., southern California, at a depth 
of 17 km, mag. 4.0, P. Aftershock of February 21. 
The press reported that the shocks "jiggled" the 
Oxnard area.

Feb. 27. 02:38. Mag. 3.5, B. Int. V (no dam 
age) at Ferndale, Rio Dell, and Scotia; IV at 
Carlotta (about 3 km east of) and Fortuna; I-III 
at Petrolia. Also reported felt in the Capetown area 
and at King Salmon (press).

Mar. 2. 10:31:15.1 (18:31). Epicenter 35.7° N., 
118.4° W., central California, at a depth of 8 km, 
mag. 3.1, P. Felt in Lake Isabella area.

Mar. 3. 10:14:49.5 (18:14). Epicenter 35.2° N., 
118.5° W., central California, at a depth of 8 km, 
mag. 4.0, P. Int. IV at Arvin, Bakersfield, Di 
Giorgio, and Tehachapi (southwest of, at Cum- 
mings Ranch and the State Institution for 
Women) ; I-III at Greenfield, Keene, Kern City, and 
Lebec.

Mar. 5. 04:55:59.7 (12:55). Epicenter 34.0° N., 
119.0° W., southern California, at a depth of 8 km, 
mag. 3.5, P. Aftershock of February 21. Felt at 
Camarillo.

Mar. 12.04:50:00.8 (12:50), 04:50:11.5 (12:50). 
Epicenter (both shocks) 40.3° N., 124.2° W., near 
coast of northern California, mag. of second shock
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4.3, B. Int. V. Some reports indicated the shocks 
were felt as one event. The press reported that 
Ferndale residents felt two smaller shocks one 
several minutes after the main shock and one about 
30 minutes later. Felt over about 6,500 km 2 (2,500 
mi 2), principally in Humboldt County. Reported 
felt "as far as Redding" by the press. Other than 
some broken dishes at Eureka (press) and Rio 
Dell, no damage was reported. Merchandise fell in 
two stores at Rio Dell. Int. V at Bayside, Blue Lake, 
Bridgeville and about 9 km north of, Carlotta (3 
km east of), Eureka (dishes broke; press), Fern- 
dale, Fields Landing, Fortuna, Honeydew, Howe 
Creek (about 16 km southeast of Ferndale), Knee- 
land, Loleta, Maple Creek area (Dollar Ranch, 
about 11 km east of Kneeland), Petrolia (and 
about 13 km east of, at Hough Ranch), Redcrest, 
Rio Dell (dishes broke), Scotia, Upper Mattole, 
and Weott. Int. IV at Arcata, Blocksburg, Bridge 
ville (about 13 km north of, on Kneeland Rd.), 
Burnt Ranch, Hackett Ranch (about 5 km west 
of Scotia), Hyampom, Petrolia (about 5 km south 
of), Phillipsville, Piercy (about 6 km northwest of), 
and Salyer. Int. I-III at Miranda and Whitethorn.

Mar. 16. 14:38:20.9 (22:38), 16:54:35.8 (Mar. 17, 
00:54). Epicenter 34.0° N., 119.0° W., southern 
California, at a depth of 8 km, mag. 3.5 and 3.7, 
respectively, P. Aftershocks of February 21. Press 
reported the two shocks jarred residents of Oxnard.

Mar. 20. 20:11:49.7 (Mar. 21, 04:11). Epicenter 
33.8° N., 118.3° W., southern California, at a depth 
of 9 km, mag. 3.5, P. Int. IV at Gardena (central 
business district), Hawthorne (east of, in Athens 
district), and Wilmington; III at Torrance.

Mar. 25. During the night. Int. Ill at Etiwanda.
Mar. 26. 01:57:52.2 (09:57). Epicenter 34.1° 

N., 117.4° W., southern California, at a depth of 8 
km, mag. 2.9, P. Int. IV at Etiwanda and Fontana.

Mar. 26. 07:13:28.2 (15:13). Epicenter 34.1° N., 
118.8° W., southern California, at a depth of 8 km, 
mag. 3.0, P. Felt at Camarillo.

Mar. 28. 09:52:25.8 (17:52). Epicenter 34.1° N., 
117.3° W., southern California, at a depth of 8 km, 
mag. 3.5, P. Int. V at San Bernardino where the 
press reported the shock was strong enough to shake 
pictures off walls and overturn lamps. Int. IV at 
Etiwanda. Also felt at Crestline, Fontana, Grand 
Terrace, and Riverside.

Mar. 29. 13:35:34.7 (21:35). Epicenter 34.0° N., 
118.5° W., southern California, at a depth of 8 km,

mag. 3.3, P. Int. IV at Santa Monica; III at West- 
wood (west Los Angeles area).

Mar. 30. 07:50:21.9 (15:50). Epicenter 34.0° N., 
117.3° W., southern California, at a depth of 8 km, 
mag. 3.3, P. Int. Ill at San Bernardino.

Apr. 11. 00:00:48.9 (08:00). Epicenter 34.1° N., 
117.4° W., southern California, at a depth of 8 km, 
mag. 3.5, P. Int. V at Etiwanda where many were 
awakened. Also felt at Rialto and San Bernardino.

Apr. 17. 13:34:22.6 (21:34). Epicenter 34.4° N., 
118.4° W., southern California, at a depth of 8 km, 
mag. 3.2, P. Felt in Sylmar area.

May 8. 12:37:26.9 (20:37). Epicenter 34.4° N., 
118.4° W., southern California, at a depth of 8 km, 
mag. 3.1, P. Felt at Newhall.

May 10. No time given. Int. Ill at Santa Monica.
May 12. 17:45 (about). Int. Ill in west Los 

Angeles area.
May 13. 03:20:19 (11:20). Epicenter 40.3° N., 

121.4° W., northern California, mag. 3.4, B. Int. V 
at Mineral where many were awakened; IV at Mill 
Creek (about 6 km east of Mineral).

May 14. 18:21. Small shock "jostled" sections of 
Hollywood (press).

May 15. 09:18:50.7 (17:18). Epicenter 35.1° N., 
117.5° W., central California, at a depth of 8 km, 
mag. 3.3, P. Int. II at Victorville. Faint earth noises 
were heard at Barstow.

May 17. 22:35:19.6 (May 18, 06:35). Epicenter 
34.0° N., 117.1° W., southern California, at a depth 
of 12 km, mag. 3.2, P. Felt in Riverside area.

May 20. 19:38:40.4 (May 21, 03:38). Epicenter 
40.3° N., 124.5° W., near coast of northern Cali 
fornia, mag. 4.0, B. Int. IV at Bridgeville, Eureka 
(Humboldt Hill), Fortuna, Miranda, and Rio Dell.

May 23. 23:35. Int. II at Grass Valley.
June 9. 19:45. Int. IV about 10 km northeast of 

Avenal (at the Kettleman Compressor Station, 
Pacific Gas & Electric Company).

June 10. 19:51. Int. IV at Harris Ranch (about 
11 km south of Hollister).

June 19.02:26:28.6 (10:26), 03:50:09.9 (11:50). 
Epicenter (1) 32.8° N., 117.8° W., (2) 32.8° N., 
117.7° W., off coast of San Diego County, at a depth 
of 10 and 8 km, respectively, mag. 4.0 and 3.2, 
respectively, P. Int. IV. The press reported that two 
small earthquakes shook San Diego County, awak 
ening some people. Police said they heard from 
people throughout the county who felt the shocks.

June 21. 05:11:06.0 (13:11). Epicenter 33.0° N.,
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115.5° W., southern California, at a depth of 8 km, 
mag. 4.0, P. Felt in Imperial County.

June 21. 17:29:12.4 (June 22, 01:29). Epicenter 
36.6° N., 121.2° W., central California, at a depth 
of 9 km, mag. 4.2, B. Int. V at Bear Valley Fire 
Control Station (36.54° N., 121.18° W.), Gonzales, 
and in Pinnacles National Monument area (about 
16 km northeast of Soledad). Int. IV at Fort Ord, 
Harris Ranch (about 11 km south of Hollister), 
Paicines, Salinas, and Soledad. Int. I-III at Contival 
Ranch (about 21 km south of Hollister, on Cienega 
Rd.) and San Juan Bautista.

June 25. 04:39:50.1 (12:39). Epicenter 33.8° N., 
116.8° W., southern California, at a depth of 8 km, 
P. Felt in Palm Springs area.

June 29. 05:38:12.7 (13:38). Epicenter 34.4° N., 
118.4° W., southern California, at a depth of 8 km, 
mag. 3.2, P. Felt in Northridge area.

July 2. 07:48:54.4 (15:48). Epicenter 34.1° N., 
118.3° W., southern California, at a depth of 8 km, 
mag. 3.0, P. Int. IV at Hollywood (press).

July 3. 09:47. Int. Ill at San Francisco.
July 9. 13:00:29.6 (21:00). Epicenter 36.8° N., 

121.6° W., central California, at a depth of 2 km, 
mag. 3.3, B. Int. Ill at San Juan Bautista.

July 14. 00:00:20.0 (08:00). Epicenter 34.4° N., 
116.8° W., southern California, at a depth of 8 km, 
mag. 4.8, P. Int. V. Felt over about 10,400 km 2 
(4,000 mi 2), principally in southwestern San Ber- 
nardino County. At Lucerne Valley, observer re 
ported slight damage in the form of cracks in a 
cement block building. Items fell from store shelf. 
Loud earth noises. Int. V effects also were noted at 
Angelus Oaks, Apple Valley, Arrowbear Lake, Big 
Bear City, Big Bear Lake, Crest Park, Fawnskin, 
Lake Arrowhead, Lucerne Valley, Lytle Creek, 
Newberry Springs, Redlands, Running Springs, San 
Jacinto, Twin Peaks, and Yucca Valley. Int. IV at 
Cedar Glen, Cedarpines Park, Colton, Crestline, 
East Highlands, Forest Falls, Green Valley Lake, 
Hinkley, Loma Linda, Moreno, Morongo Valley, 
Mount Baldy, Rimforest, San Bernardino, Sunny- 
mead, Temecula, Twentynine Palms, Wildomar, 
Winchester, and Yucaipa. Int. I-III at Gilman Hot 
Springs, Highland, Hollywood, Norton Air Force 
Base, and Wrightwood.

July 15. 08:52. Int. Ill in east Hollywood area.
July 24. 05:48:50.7 (13:48). Epicenter 39.1° N., 

123.2° W., northern California, at a depth of 6 km, 
mag. 3.7, B. Int. V. Felt over about 3,250 km 2

(1,250 mi 2). At Calpella, felt by and awakened 
many; frightened few. Felt by and awakened all in 
community at Talmage. At Ukiah, the shock 
awakened many in community and disturbed water 
in swimming pools; a general jolt with very loud, 
rumbling earth noises and sharp twisting motion. 
Small objects fell and furniture shifted at Witter 
Springs. Int. IV at Boonville, Lakeport, Nice, Potter 
Valley, Redwood Valley, Upper Lake, Willits, and 
about 11 km south of Willits. Int. I-III at Hopland, 
Kelseyville (about 0.6 km south of), and at Sum 
mit Rancho (about 11 km west of Upper Lake).

Aug. 1. 21:44:44.3 (Aug. 2, 05:44). Epicenter 
36.9° N., 121.6° W., central California, at a depth 
of 7 km, mag. 3.1, B. Felt at Hollister and San Juan 
Bautista.

Aug. 2. 02:18:36.9 (10:18). Epicenter 34.3° N., 
118.3° W., southern California, at a depth of 8 km, 
mag. 3.4, P. Felt in San Fernando-Pasadena area.

Aug. 6. 15:29:16.6 (23:29). Epicenter 34.0° N., 
119.5° W., off coast of southern California, near 
Anacapa Island, at a depth of 13 km, mag. 4.7, P. 
Int. V. Felt over about 7,800 km 2 (3,000 mi 2), 
from Carpinteria on the coast of Santa Barbara 
County, northeast to Castaic in Los Angeles County, 
thence southeast through the Los Angeles area to 
Huntington Beach in Orange County. The press 
reported that minor rockslides occurred on Anacapa 
Island and that landslides occurred on San Nicolas 
Island (about 86 km south of Anacapa Island) ; 
however, the Weather Service observer on San 
Nicolas Island made no mention of any landslides 
on the island. A few windows cracked at Oxnard. 
Pavement cracked at Camarillo State Hospital. Int. 
V effects also were noted at Carpinteria, El Segundo, 
Lakewood area (eastern section), Malibu, Oxnard, 
Point Mugu, Port Hueneme, San Pedro, Santa 
Susana, and Simi Valley. Int. IV at Castaic, Comp- 
ton, Fillmore, Hawthorne, Long Beach, North 
Hollywood, Norwalk, Palos Verdes Peninsula, San 
Nicolas Island, Thousand Oaks, Torrance, Ventura, 
and Whittier. Int. I-III at Baldwin Park, Camarillo, 
Cuyama, Downey, Glendale (downtown area), 
Huntington Beach, La Mirada, Los Angeles (down 
town area), Manhattan Beach, Newhall, Pacific 
Palisades, Piru, Redondo Beach, Santa Monica, 
Saugus, Venice, Wilmington, and Woodland Hills. 
Also reported felt at Beverly Hills, San Fernando 
Valley area, west Los Angeles, and Westwood.

Aug. 6. 20:17:01.1 (Aug. 7, 04:17). Epicenter
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36°45.7' N., 121°32.2' W., central California at 
a depth of 3 km, mag. 2.7, B. Int. IV at Harris 
Ranch (about 11 km south of Hollister).

Aug. 7. 05:00. Very slight shock felt at Petrolia. 
Aug. 8. 18:18:25.8 (Aug. 9, 02:18). Epicenter 

40.3° N., 124.2° W., near coast of northern Cali 
fornia, at a depth of 2 km, mag. 4.7, B. Int. VI. Felt 
over about 7,800 km 2 (3,000 mi 2) of Humboldt 
and Mendocino Counties, principally in the 
Ferndale-Scotia area. At Ferndale, plaster cracked 
and broke; tile loosened; windows cracked. Some 
merchandise fell in stores. At Centerville Beach
(about 9.7 km west by south of Ferndale), seven 
windows broke in home (press) . In the Howe 
Creek area (about 11 km southeast of Ferndale 
and about 8 km west of Scotia), glass broke and 
two persons were reportedly knocked down. At Rio 
Dell, slight cracks in ground, foundation, and ex 
terior stucco were reported at one home. Articles 
fell in stores and homes. Many bottles broke in a 
grocery store at Scotia. About 25 persons started to 
run from the store as foodstuffs fell from shelves. 
A number of persons reported this earthquake 
consisted of two shocks very close together first a 
trembling, then a sharp jolt. An observer at Eureka 
reported feeling an aftershock about 4 hours later
(not felt by many).

INTENSITY VI

Centerville Beach (about 9.7 km southwest of 
Ferndale) . Seven windows broke in house (press). 
Furniture shifted.

Ferndale. Felt by and frightened all in com 
munity. Plaster cracked and broke; tile loosened; 
some windows broke. Some merchandise fell in 
stores. Damage slight. Small objects shifted, over 
turned, and fell in homes; furniture shifted. Elec 
trical wires swung and poles swayed. Trees and 
bushes shook; vehicles rocked. Man and son re 
ported they left house as second shock gained 
momentum. Registered moderately on water- 
pressure gram in local reservoir.

Howe Creek area (about 11 km southeast of 
Ferndale and about 8 km west of Scotia) . Ferndale 
resident reported that people living on Russ fault in 
Howe Creek area said the shock was violent, knock 
ing two persons down. Glass broke. Objects shifted.

Rio Dell. Felt by all in community; frightened 
few. An observer reported: "On August 8, a 1.9-cm- 
wide vertical crack appeared in the cement founda 
tion under the house the September 29 shock

pushed it back together a little. A horizontal line 
crack was made in the outside stucco this crack 
was deepened by the September 29 shock. Under the 
house, 2.5-cm-wide ground cracks were observed  
these were widened by the September 29 shock. The 
catch on my gate and fence does not mesh since 
the shocks. A heavy bed and other articles of furni 
ture were moved 15 cm. All wall pictures were 
askew. Some articles fell in stores and homes. Slight 
quiver of building, then a heavy jolt."

Scotia. Felt by all in community; frightened few. 
Grocery store sustained much damage to bottled 
goods, and about 25 persons started to run from the 
store as foodstuffs fell from shelves. The store was 
closed for an hour for cleanup. Small objects 
shifted, overturned, and fell in homes. Hanging 
objects swung violently east-west. Vehicles rocked.

INTENSITY V

Bridgeville, Eureka, Fields Landing, Fortuna, 
Hough Ranch (about 13 km west of Petrolia), 
Hydesville, Loleta, Myers Flat, Pepperwood (some 
dishes broke in trailer), Petrolia, Samoa, Shelter 
Cove, and Weott.

INTENSITY IV

Alderpoint, Bayside, Blocksburg, Blue Lake, Cut- 
ten, Kneeland, Leggett, Littleriver, Miranda, Phil- 
lipsville, Piercy, Westhaven, and about 8 km north 
west of Whitethorn.

INTENSITY I-III

Fort Bragg, Garberville, Harris, Hoopa, Korbel, 
Mendocino, Trinidad, and Zenia.

Aug. 14. 18:17. Mag. 2.3, P. Int. IV at Ventura. 
Reported felt only in Ventura and vicinity (press).

Aug. 15. Between 18:30 and 21:30. Int. Ill at 
Vandenberg Air Force Base.

Aug. 19. 19:47:40.5 (Aug. 20, 03:47). Epicenter 
34.4° N., 118.3° W., southern California, at a depth 
of 8 km, mag. 3.7, P. Int. IV at Glendale; I-III in 
east Hollywood area, Van Nuys, and in west Los 
Angeles area. Also felt at Eagle Rock (Los Angeles).

Aug. 20. 05:55. Int. IV in east Hollywood area.
Aug. 30. Between 07:59 and 11:39. Press reported 

five small earthquakes, with magnitudes of about 
3.0, were felt in the Imperial-Brawley area.

Sept. 4. 01:11:26.4 (09:11). Epicenter 34.3° N., 
119.4° W., southern California, at a depth of 8 km, 
mag. 3.6, P. Small shock felt at Carpinteria, Santa 
Barbara, and Ventura (press).

Sept. 10. 18:39:48.2 (Sept. 11, 02:39). Epicenter 
37.6° N., 118.9° W., California-Nevada border
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region, near Mammoth Lakes in southern Mono 
County, at a depth of 11 km, mag. 3.6, B. Int. Ill 
at Long Valley Dam (about 40 km northwest of 
Bishop).

Sept. 13. 09:30:39.7 (17:30), 09:44. Epicenter 
32.9° N., 116.3° W., southern California, at a depth 
of 8 km, mag. 4.8, P. Int. V. Generally felt over 
about 7,800 km 2 (3,000 mi 2) of Imperial and San 
Diego Counties. Beyond this generally felt area, 
there were reports of the shock being felt at Anza 
and Winchester in Riverside County; Huntington 
Beach, Laguna Beach, and San Clemente in 
Orange County; and at San Diego in San Diego 
County. At Boulevard, windows cracked, small ob 
jects shifted and fell, and vehicles rocked. "People 
outside observed ground roll." Several pictures fell 
off wall at a ranch house in the Dixieland-Seeley 
area (west of El Centre). Small objects fell at 
Mount Laguna. The shock was felt by all in com 
munity at Potrero; slight aftershock at 09:44. Int. IV 
at Alpine, Borrego (press), Brawley, Campo, Dul- 
zura, El Centro (press), Escondido, Guatay, Heber, 
Jacumba, Lakeside, Ocotillo, Ocotillo Wells (press), 
Palm Canyon (Anza-Borrego Desert State Park), 
Pine Valley, Plaster City, and San Diego (press). 
Int. I-III at Anza, Huntington Beach (press), Im 
perial, Julian, Laguna Beach (press), Mission Viejo 
(press), San Clemente, and Winchester.

Sept. 13. 13:06. The press reported a light shock 
"jiggled" Sylmar.

Sept. 14. 17:03:16.8 (Sept. 15, 01:03). Epicenter 
36.6° N., 119.4° W., central California, at a depth 
of 18 km, mag. 4.2, B. Int. V. Felt over an area of 
about 20,800 km 2 (8,000 mi 2), principally in 
eastern Fresno and northwestern Tulare Counties. 
The only damage reported was a cracked window 
at Orange Cove. At the Haas Powerhouse (Balch 
Camp, 36°55' N., 119°05' W.), conduits shifted in 
the tailrace tunnel. Int. V effects also were noted 
at Badger, Cutler, Dunlap, Kingsburg, Kings Can 
yon National Park (Grant Grove), Lemon Cove, 
Meadow Lakes (near Auberry), Miramonte, Piedra, 
Prather, Sequoia National Park (Giant Forest), 
Shaver Lake, and Sultana. Int. IV at Auberry, 
Biola, Clovis, Corcoran, Del Rey, Fresno, Goshen, 
Kerman, Laton, Lindsay, New Auberry, O'Neals, 
Parlier, Pinedale, Raisin, Sanger, Selma, Springville, 
Three Rivers, Tollhouse, Traver, Tulare, Visalia, 
Woodlake, and Yettem. Int. I-III at California Hot 
Springs, Caruthers, Delano, Earlimart, Exeter,

Fowler, Hanford, Herndon, Hume, Johnsondale, 
Lemoore, Lone Pine, Mariposa (southeast area), 
Mendota, Milo area (about 16 km east-northeast of 
Springville), Pixley, Porterville, Posey, Squaw 
Valley, Stratford, Terra Bella, Tipton, Wishon, 
and Woodville.

Sept. 16. 18:08:54.1 (Sept. 17, 02:08). Epicenter 
38.6° N., 122.1° W., northern California, at a depth 
of 2 km, mag. 4.7, B. Int. V. Generally felt over an 
area of about 6,500 km 2 (2,500 mi 2), principally 
in the Berryessa Lake area of Napa County. Beyond 
the limits of the generally felt area, the shock was 
reported felt slightly at Alameda, San Francisco, 
and Stinson Beach. At Angwin, plaster cracked; 
woodpile overturned; small objects shifted; damage 
slight. At Berryessa Lake (south shore, near Spanish 
Flat, at 38°33' N., 122°14' W.), landslides oc 
curred; small objects and furniture shifted; trees 
and bushes shook; vehicles rocked; loud earth 
noises were heard. At Steele Park (south shore of 
Berryessa Lake, about 8 km south of Spanish Flat), 
small objects shifted, overturned, and fell; large 
glass windows "crawled"; loud, rumbling earth 
noises were heard. At Calistoga, small objects 
shifted. "Rocks fell onto roads in the hills. Felt 
more in the hills than here on the valley floor." Int. 
IV at Capay, Glen Ellen, Napa, Novato, Oakville, 
Saint Helena, and Winters. Int. I-III at Alameda 
(press), Boyes Hot Springs, Esparto, Larkspur, 
Point Reyes Station, Port Costa, Rumsey, San 
Francisco (press), Sonoma, Stinson Beach (press), 
Vacaville, Vallejo, and Yountville.

Sept. 18. 02:08:04.9 (10:08). Epicenter 37.2° N., 
118.9° W., central California, at a depth of 5 km, 
mag. 3.7, B. Int. V at Balch Camp (36°55' N., 
119°05' W.) where the shock was felt by all, awak 
ened all, and frightened few. Furniture and small 
objects shifted. Int. IV at Piedra and Wishon. At 
New Auberry, an observer said the shock was almost 
as strong as the one on September 14.

Sept. 18. 16:01:00.6 (Sept. 19, 00:01). Epicenter 
33.2° N., 116.4° W., southern California, at a depth 
of 8 km, mag. 3.4, P. Felt at Borrego Springs.

Sept. 24. 04:59:37.3 (12:59). Epicenter 34.4° N., 
118.4° W., southern California, at a depth of 8 km, 
mag. 3.6, P. Int. IV at Van Nuys. The press re 
ported a light earthquake jarred residents of the 
San Fernando Valley.

Sept. 25. 20:04:46.1 (Sept. 26, 04:04). Epicenter 
37.3° N., 122.4° W., central California, at a depth

I
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of 9 km, mag. 3.4, B. Int. IV in southwest Woodside 
area. The press reported that a mild earthquake 
shook parts of Woodside and Portola Valley. The 
Woodside Fire District received a number of calls.

Sept. 29. 21:47:36.5 (Sept. 30, 05:47). Epicenter 
40.3° N., 124.2° W., near coast of northern Cali 
fornia, at a depth of 5 km, mag. 4.1, B. Int. IV at 
Bayside, Eureka, Ferndale, and Rio Dell. An ob 
server at Rio Dell reported that small cracks in 
house and ground (caused by shock of Aug. 8) 
were slightly increased or decreased by the shock. 
Also felt at Trinidad. The press reported that resi 
dents from McKinleyville to Ferndale (about 48 
km south of McKinleyville) felt their homes shake 
and deluged police offices with calls.

Oct. 3. 02:07:27.4. (10:07). Epicenter 37.2° N., 
121.6° W., central California, at a depth of about 6 
km, mag. 4.7, B. Int. V. Felt over about 9,100 km 2 
(3,500 mi 2), principally in the Morgan Hill-San 
Jose area. One press report stated that a waterpipe 
broke at a bowling alley in San Jose, but another 
press report stated that it was an activated sprinkler 
system that caused the leakage of water at the 
bowling alley. Int. V at Anderson Reservoir, 
Coyote, El Granada, Gilroy and 13 km northeast of, 
Half Moon Bay, Morgan Hill, Mount Hamilton, 
San Jose, San Martin, and Santa Clara. Int. IV at 
Atherton (press), Boulder Creek, Burlingame, 
Busch residence (about 16 km north of Hollister, 
on Shoreline Rd.), Capitola, Corralitos, Freedom, 
Freemont, Harris Ranch (about 11 km south of 
Hollister; two light shocks), Hercules, Holy City, 
Larkspur, Los Gatos, Moss Landing, Redwood 
Estates, Saint Mary's College (Moraga), San Fran 
cisco, Soquel, and Walnut Creek. Int. I-III at 
Bolinas, Daly City, Gustine, Menlo Park, Monte 
Sereno, Oakland (press), Palo Alto, San Mateo, 
and Sunol.

Oct. 4. 04:24:10.6 (12:24). Epicenter 37.9° N., 
122.3° W., central California, at a depth of 6 km, 
mag. 2.8, B. Int. IV at Berkeley, Oakland, Orinda, 
San Francisco, and San Leandro.

Oct. 7. 08:01:24.0 (16:01). Epicenter 37.9° N., 
122.3° W., central California, at a depth of 1 km, 
mag. 3.2, B. Int. IV at Berkeley, El Cerrito, and 
Richmond.

Oct. 7. 09:30:51.8 (17:30). Epicenter 37.6° N., 
119.0° W., central California, at a depth of 5 km, 
mag. 3.9, B. Felt in the Mammoth Lakes area.

Oct. 16. 06:53:52.4 (14:53). Epicenter 31.6° N.,

115.8° W., Baja California, Mexico, at a depth of 
8 km, mag. 4.9, P. Press reported a light earthquake 
rattled the San Diego area. This epicenter is ap 
proximately 177 km southeast of San Diego. It is 
questionable that the shock actually was felt at 
San Diego.

Oct. 17. 08:55:13.6 (16:55). Epicenter 37.8° N., 
121.9° W., central California, at a depth of 7 km, 
mag. 3.3, B. Felt hi the east Danville area.

Oct. 18. 17:41:37.2 (Oct. 19, 01:41). Epicenter 
32.6° N., 116.7° W., California-Mexico border 
region, at a depth of 8 km, mag. 3.1, P. Int. IV at 
Alpine (San Diego County).

Oct. 22. 20:57:57.1 (Oct. 23, 04:57). Epicenter 
33.8° N., 117.7° W., southern California, at a depth 
of 8 km, mag. 3.6, P. Felt in Anaheim and Santa 
Ana areas. The Santa Ana Police Department re 
ported a few calls from persons who felt a slight 
shock lasting 5 or 6 seconds.

Oct. 28. 14:00:02.7 (22:00). Epicenter 32.7° N., 
118.1° W., off coast of southern California, at a 
depth of 8 km, mag. 4.5, P. Int. IV at Escondido 
and San Diego (press); III at Leucadia; II at 
Alpine. The press reported the shock shook San 
Clemente Island and was felt as far as Laguna 
Beach.

Oct. 30. 20:52. Epicenter in south Clear Lake 
area (Lake County), mag. 2.7, B. Int. IV at Lake- 
port; III at Kelseyville; II at Finley.

Nov. 2. 05:52. Int. IV at Alpine.
Nov. 11. 19:39:39.0 (Nov. 12, 03:39). Epicenter 

39.3° N., 123.4° W., northern California, at a depth 
of 18 km, mag. 4.4, B. Int. V. Felt over an area of 
about 7,800 km 2 (3,000 mi 2), principally in the 
Ukiah-Willits area of Mendocino County. At 
Willits, a supermarket sustained some damage to 
its "tower," and explosionlike earth noises were 
heard (press). At Redwood Valley, an observer 
reported wall cracks around bathtub; at Witter 
Springs, plaster cracked above door in house. Press 
reported that food fell from store shelves at Potter 
Valley, Redwood Valley, Ukiah, and Willits, and 
that some windows were cracked. Int. V effects also 
were noted at Boonville, Calpella, Comptche, Elk, 
Laytonville, Littleriver, and Talmage. Int. IV at 
Cloverdale, Finley, Fort Bragg, Gualala, and Men 
docino. Int. I-III at Dos Rios, Glenhaven, Hopland, 
Lakeport, Leggett, Manchester, Nice, and Upper 
Lake.

Nov. 12. 10:17:13.5 (18:17). Epicenter 37.2° N.,



Earthquake Descriptions 39

122.0° W., central California, at a depth of 14 km, 
mag. 4.5, B. Int. V. Felt over about 9,100 km 2 
(3,500 mi 2), principally in the Los Gatos-San Jose 
area of Santa Clara County. The press reported that 
a skylight was cracked at the Los Gatos Civic Center 
and that pictures were knocked off walls. Loud, ex- 
plosionlike earth noises were heard in the area. An 
observer reported that a small amount of plaster 
cracked, broke, and fell, and that small objects fell 
from shelves at a supermarket. An observer at San 
Carlos reported that plaster was cracked slightly 
over the doorway. Int. V effects also were ex 
perienced at Ben Lomond, Capitola, Coyote, 
Cupertino, Monte Sereno, Morgan Hill, Mount 
Hamilton, New Almaden, Palo Alto, San Jose, 
Santa Clara, and Saratoga. Int. IV at Alviso, 
Anderson Reservoir (Metcalf Substation, PG&E), 
Boulder Creek, Brookdale, Burlingame-Hills- 
borough, Campbell, Centerville (press), Daly City, 
Hayward (press), Holy City, Irvington (press), La 
Honda, Mountain View, Redwood City, Redwood 
Estates, Saint Mary's College (Moraga), San Fran 
cisco, San Mateo (San Mateo Substation, PG&E), 
Sunnyvale, Union City (press), and Warm Springs 
(press) . Int. I-III at Aptos, Brisbane, Danville, 
Diablo, Felton, Fort Ord, Gilroy, Half Moon Bay, 
Los Altos, Menlo Park, Milpitas, Moffett Field, 
Monterey Bay Academy (Watsonville), Oakland, 
Richmond (press), San Martin, Sunol, and Walnut 
Creek.

Nov. 14. 20:24. Mag. about 2.5, B. The press 
reported a slight earthquake jarred residents of east 
San Jose (int. IV). Mirror fell off wall; furniture 
shook.

Nov. 17. 23:30:00.2 (Nov. 18, 07:30). Epicenter 
34.0° N., 118.4° W., southern California, at a depth 
of 8 km, mag. 3.2, P. Int. IV at Inglewood, Santa 
Monica, and west Los Angeles. The press reported 
that numerous calls were received by police in the 
Santa Monica and west Los Angeles areas; de 
scribed as very short, but sharp.

Nov. 24. 21:00 (about). Willits area. Int. V. The 
press reported the Pine Mountain area was the 
hardest hit pictures fell from walls and knick- 
knacks fell into shelves. Hard jolt, with explosion- 
like earth noises.

Nov. 25. 21:44:58.6 (Nov. 26, 05:44). Epicenter 
33.0° N., 115.6° W., southern California, at a depth 
of 8 km, mag. 3.2, P. Felt at Brawley.

Nov. 28. 08:43:35.9 (16:43). Epicenter 38.8° N.,

122.8° W., northern California, at a depth of 6 km, 
mag. 3.2, USGS. Int. V. At the Big Geyser Resort, 
some glasses and bottles broke. Felt very strongly at 
the Geysers Powerplant (PG&E). The shock was 
accompanied by a loud noise, like a sonic boom 
(press). Int. IV at Cobb.

Nov. 29. 09:56, 12:59:41.0 (20:59). Epicenter 
39.5° N., 119.9° W., western Nevada, at a depth of 
5 km, mag. 3.0, USGS. The press reported shocks 
were felt at Reno and Verdi, Nev., and were the 
main shocks of a swarm occurring in the Dog Creek 
area just northwest of Verdi.

Nov. 29. 13:05:40.0 (21:05). Epicenter 38°47.9' 
N., 122°49.5' W., northern California, at a depth of 
about 5 km, mag. 1.9, USGS. Int. IV at the Geysers 
Powerplant (PG&E).

Nov. 29. 13:16:55.6 (21:16). Epicenter 38°49.2' 
N., 122°48.2' W., northern California, at a depth of 
about 5 km, mag. 2.3, USGS. Int. IV at Cobb, The 
Geysers, and the Geysers Powerplant (PG&E).

Dec. 1. 21:45:30.6 (Dec. 2, 05:45). Epicenter 
38°50.2' N., 122°47.6/ W., northern California, at a 
depth of about 5 km, mag. 2.6, USGS. Int. II at the 
Geysers Powerplant (PG&E).

Dec. 2. 23:28:41.8 (Dec. 3, 07:28). Epicenter 
34.4° N., 118.3° W., southern California, at a depth 
of 8 km, mag. 3.0, P. Felt in Saugus.

Dec. 10. 22:35. Mag. 2.6, B. Generally felt in 
the Hollister area (press).

Dec. 11. 01:43. Mag. 2.2, B. Int. IV at Santa 
Rosa and vicinity. The press reported that a light 
earthquake was felt at Santa Rosa and other parts 
of central and southern Sonoma County. Many 
were awakened. A man in the Rincon Valley area 
(just fast of Santa Rosa) said the ground shook so 

violently he thought there had been an explosion.
Dec. 12. 18:15. Int. IV at Harris Ranch (about 

11 km south of Hollister).
Dec. 14. 02:47:56.1 (10:47). Epicenter 34.2° N., 

117.6° W., southern California, at a depth of 8 
km, mag. 3.1, P. Felt at Ontario.

Dec. 21. 11:12:44.0 (19:12). Epicenter 40.6° N., 
124.6° W., near coast of northern California, at a 
depth of 18 km, mag. 4.6, B. Int. V. Felt principally 
along the coastal areas of Humboldt County, with 
a generally felt area of about 2,600 km 2 (1,000 
mi 2) . The shock frightened all in community at 
Fields Landing; damage slight (no details). Felt 
by all in community and frightened few at Fern- 
dale where small objects shifted. Generally felt at
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Eureka; small objects shifted slightly. Int. IV at 
Bayside, Cutten, Fortuna, Hackett Ranch (about 6 
km due west of Scotia), Honeydew, Petrolia, Rio 
Dell, and Scotia. Int. I-III at Arcata, Burnt Ranch, 
Orleans, Salyer, Trinidad, and Willow Creek.

Dec. 28. 07:30:26.5 (15:30). Epicenter 33.6° N., 
117.7° W., near coast of southern California, at a 
depth of 17 km, mag. 3.6, P. The press reported 
most calls to the press and police came from the 
Laguna Beach area where a short, sharp, jolting 
motion was reported. Also felt at Costa Mesa, Dana 
Point, El Toro, Irvine, Mission Viejo (near El 
Toro), and Santa Ana.

Dec. 28. 20:15:37.2 (Dec. 29, 04:15). Epicenter 
37.4° N., 121.8° W., central California, at a depth 
of 7 km, mag. 3.6, B. Int. IV at Los Gatos, Milpitas, 
and San Jose. The press reported that most calls to 
them and to police came from the east San Jose 
area, in the Evergreen and Willow Glen districts. 
There also were numerous calls from Los Gatos and 
Milpitas.

WASHINGTON AND OREGON 6

[The time is given in Pacific standard. If an epicenter is 
quoted, Greenwich mean time is given in parentheses.]

Jan. 31. 08:00 (about). Oregon. Int. Ill at South 
Beach (just south of Newport), Tidewater (about 
24 km southeast of Newport), and Toledo (about 
11 km east of Newport). The press reported that 
the shock also was felt in the Siletz area north of 
Newport and at Newport.

Feb. 21. 20:47:19.2 (Feb. 22, 04:47). Epicenter 
47.2° N., 122.9° W., Washington, at a depth of 20 
km, mag. 3.5, S. Int. IV at Anderson Island, Belfair, 
Eatonville, Elbe, Hoodsport, Olympia, and Port 
Orchard. Int. II about 4 km north and about 5 km 
northeast of Elbe.

Mar. 17. 15:17:13.7 (23:17). Epicenter 47.8° N., 
120.0° W., Washington, at a depth of 10 km, mag. 
3.0, S. Int. IV at Chelan and Chelan Falls.

Mar. 18. 05:30. Felt by some at Chelan Falls, 
Wash. Milder than shock of March 17.

June 9.03:12 (11:12). Epicenter 47.6° N., 121.8° 
W., western Washington, mag. 3.5, S. Int. V. Felt 
by and awakened many at Carnation. Loud earth

6 Prepared by Nina H. Scott, U.S. Geological Survey, San Francisco, 
Calif.

noises. At Snoqualmie, wallboard seams were 
twisted. Damage very slight. Explosionlike earth 
noises were heard. Int. IV at Fall City and Preston. 
Int. I-III at Issaquah.

June 16. 06:43:47.5 (14:43), 06:50. Epicenter 
45.0° N., 125.8° W., off coast of Oregon, mag. 5.1 
(Ms), USGS. Int. IV at Depoe Bay, South Beach, 
and Yachats (about 5 km north of); III at Agate 
Beach (Newport) and Toledo. At Wheeler (north 
of Tillamook), a man said he felt one sharp shock 
followed by a smaller one at 06:50 (press).

July 18. 13:58:05.2 (21:58). Epicenter 46.8° N., 
121.8° W., western Washington, at a depth of 11 
km, mag. 4.0, S. Int. IV. Felt over about 3,380 km 2 
(1,300 mi 2) of Lewis and Pierce Counties. Int. IV 
at Ashford, Elbe, Puyallup, and South Prairie; I-III 
at Eatonville, Kapowsin, La Grande, Packwood, 
Randle, Silver Creek, and Wilkeson.

Nov. 3. 08:22. Mag. 3.5, S. Washington. The 
press reported a slight earthquake was felt in 
Seattle's north section. About a dozen calls were 
received by the press. Reported as part of a swarm 
of miniquakes which have been recorded in the area 
during the past month.

Dec. 19. 17:08:27.3 (Dec. 20, 01:08). Epicenter 
46.9° N., 119.3° W., Washington, at a depth of 1 
km, mag. 4.1, USGS. Int. V. Othello and vicinity, 
Wash. Press reports indicated the shock was mild, 
although objects fell from shelves and pictures fell 
from walls. Christmas trees swayed. Man at a drive- 
in said his bucket of fried chicken crept to the 
edge of the counter where he stopped it from fall 
ing off. Reported felt only in the Othello area.

ALASKA

[The time is given in Alaska standard (150° meridian). If 
an epicenter is quoted, Greenwich mean time is given in 
parentheses. Authority for all epicenters and magnitudes for 
Jan-May 1973, unless otherwise 'indicated is NOAA, Environ 
mental Research Laboratories. Authority for arrival times is 
given in parentheses. The U.S. Geological Survey National 
Earthquake Information Service is the authority for listings 
from June-Dec. 1973.1

Jan. 4. 21:13:30.2 (ADK). Int. Ill on Adak 
Island.

Jan. 9. 01:57:21.0 (11:57). Epicenter 60.3° N., 
146.0° W., southern Alaska, at a depth of 18 km, 
mag. 4.8. Felt at Cordova.
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Jan. 9. 07:07:55.5 (17:07). Epicenter 51.4° N., 
178.2° W., Andreanof Islands, at a depth of 52 km, 
mag. 5.1 (m*). Int. II on Adak Island.

Jan. 10. 07:13:08.7 (17:13). Epicenter 55.2° N., 
159.9° W., Alaska Peninsula, at a depth of 58 km, 
mag. 4.2 (m&). Int. II at King Cove.

Jan. 12. 15:00:37.6 (Jan. 13, 01:00). Epicenter 
51.8° N., 177.0° W., Andreanof Islands, at a depth 
of 61 km, mag. 5.4 (m&). Int. V effects were re 
ported from Adak Observatory (no details).

Jan. 13. 03:36:28.3 (13:36). Epicenter 51.7° N., 
177.0° W., Andreanof Islands, at a depth of 58 km, 
mag. 4.7 (m&). Int. IV on Adak Island.

Jan. 15. 00:34:33.5 (ADK). Int. II on Adak 
Island.

Jan. 15. 23:57:38.6 (Jan. 16, 09:57). Epicenter 
54.1° N., 165.5° W., Fox Islands, at a depth of 81 
km, mag. 5.3 (m&). Int. II at Cape Sarichef (Unimak 
Island) and Nikolski (Umnak Island).

Jan. 16. 21:46:11.2 (ADK). Int. II on Adak 
Island.

Jan. 17. 07:48:07.2 (17:48). Epicenter 52.4° N., 
175.9° W., Andreanof Islands, at a depth of 123 km, 
mag. 3.9 (ra&). Int. I on Adak Island.

Feb. 1. 07:24:00.9 (17:24). Epicenter 51.8° N., 
176.3° E., Rat Islands, at a depth of 51 km, mag. 
5.3 (m&). Int. II at the NOAA Weather Service 
Office at Shemya, Shemya Island.

Feb. 7. 08:52:23.1 (18:52). Epicenter 61.3° R, 
150.5° W., southern Alaska, at a depth of 45 km, 
mag. 3.4. Int. II at Anchorage.

Feb. 8. 05:00:48.9 (15:00). Epicenter 61.8° N., 
150.2° W., southern Alaska, at a depth of 54 km, 
mag. 3.8 (m&). Felt at Willow and Whites Crossing.

Feb. 13. 09:53:53.5 (19:53). Epicenter 51.2° N., 
179.2° W., Andreanof Islands, at a depth of 46 km, 
mag. 5.4 (m&). Int. II on Adak Island.

Mar. 5. 20:09:19.1 (ADK). Int. II on Adak 
Island.

Mar. 10. 15:17:22.5 (Mar. 11, 01:17). Epicenter 
64.8° N., 147.8° W., central Alaska, at a depth of 19 
km, mag. 3.0. Int. Ill at Fairbanks.

Mar. 10. 22:03:53.8 (Mar. 11, 08:03). Epicenter 
56.9° N., 136.4° W., off coast of southeastern 
Alaska, at a depth of 33 km. Int. II at Sitka.

Mar. 19. 01:41:07.7 (11:41). Epicenter 52.8° N., 
173.8° E., Near Islands, at a depth of 81 km, mag. 
5.8 (m&). Int. V. On Shemya Island, mirrors broke, 
furniture shifted, and objects fell from shelves.

Mar. 20. 01:14:48.7 (11:14). Epicenter 61.6° N.,

150.9° W., southern Alaska, at a depth of 81 km. 
Int. II at Palmer.

Mar. 20. 19:40:37.9 (Mar. 21, 05:40). Epicenter 
64.8° N., 147.8° W., central Alaska, at a depth of 
18 km. Int. Ill at Fairbanks.

Mar. 22. 10:58:36.0 (20:58). Epicenter 51.2° N., 
179.2° W., Andreanof Islands, at a depth of 40 km, 
mag. 4.9 (m&). Int. II on Adak Island; IV on 
Shemya Island.

Mar. 22. 20:55:33.1 (Mar. 23, 06:55). Epicenter 
51.3° N., 174.2° E., Near Islands, at a depth of 27 
km, mag. 5.9 (Ms). Felt on Shemya Island.

Mar. 26. 11:47:53.7 (21:47). Epicenter 52.8° N., 
173.8° E., Near Islands, at a depth of 102 km, mag. 
5.0 (m&). Int. II on Shemya Island.

Mar. 27. 02:32:05.0 (12:32). Epicenter 52.6° N., 
172.9° E., Near Islands, at a depth of 43 km, mag. 
5.2 (Ms). Int. V. Small objects shifted and fell on 
Shemya Island. Also felt on Attu Island.

Mar. 27. 21:26:33.9 (Mar. 28, 07:26). Epicenter 
64.8° N., 147.5° W., central Alaska, at a depth of 
21 km, mag. 3.3. Int. IV in the College-Fairbanks 
area.

Apr. 2. 06:49:29.3 (16:49). Epicenter 51.9° N., 
177.4° W., Andreanof Islands, at a depth of 63 km, 
mag. 5.2 (m&). Int. IV on Adak Island.

Apr. 4. 23:30:38.3 (Apr. 5, 09:30). Epicenter 
52.0° N., 176.0° W., Andreanof Islands, at a depth 
of 59 km, mag. 3.9 (m&). Int. II on Adak Island.

Apr. 5. 15:46:18.2 (Apr. 6, 01:46). Epicenter 
51.4° N., 178.4° W., Andreanof Islands, at a depth 
of 50 km, mag. 5.0 (m&). Int. II on Adak Island.

Apr. 5. 19:22:57.3 (Apr. 6, 05:22). Epicenter 
61.2° N., 149.5° W., southern Alaska, at a depth of 
39 km, mag. 3.6. Int. II at Anchorage, Goat Creek, 
and Palmer.

Apr. 10. 19:12:18.1 (Apr. 11, 05:12). Epicenter 
64.6° N., 160.1° W., central Alaska, at a depth of 
15 km, mag. 4.2 (mi>). Int. V. At Galena Air Force 
Station (64°44' N., 156°56/ W.), trees and bushes 
shook; vehicles rocked; felt by many and awakened 
few. Int. IV at Unalakleet (63°53' N., 160°48' W.).

Apr. 11. 08:59:53.4. Mag. 4.6 (ADK). Int. II on 
Adak Island.

Apr. 16. 04:48:02.8 (14:48). Epicenter 51.1° N., 
178.8° W., Andreanof Islands, at a depth of 54 km, 
mag. 5.5 (m&). Int. IV on Adak Island.

Apr. 22. 11:42:16.1 (21:42). Epicenter 51.1° N., 
179.8° W., Andreanof Islands, at a depth of 54 km, 
mag. 4.8 (m&). Felt on Amchitka Island.
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Apr. 27. 11:02:16.6 (COL). Int. II at College.
Apr. 30. 01:55:29.2 (11:55). Epicenter 61.0° N., 

151.1° W., southern Alaska, at a depth of 33 km, 
mag. 3.4 (m»). Felt at Anchorage and Silver Tip.

Apr. 30. 13:32:36.0 (23:32). Epicenter 51.6° N., 
177.8° E., Rat Islands, at a depth of 61 km, mag. 
4.8 (m»). Felt on Amchitka Island.

May 5. 22:05. Int. IV on Shemya Island.
May 10. 01:39:31.5 (11:39). Epicenter 51.4° N., 

179.5° W., Andreanof Islands, at a depth of 61 km, 
mag. 5.3 (m»). Felt on Amchitka Island.

May 15. 05:21:27.2. Mag. 4.2 (ADK). Int. II on 
Adak Island.

May 18. 08:32:55.7 (18:32). Epicenter 63.1° N., 
151.0° W., central Alaska, at a depth of 128 km, 
mag. 4.7 (m»). Int. II at Summit.

May 19. 18:01, 18:05, 18:53. Int. Ill on Shemya 
Island.

May 20. 04:20:33.7 (14:20). Epicenter 51.7° N., 
176.7° W., Andreanof Islands, at a depth of 56 km, 
mag. 5.1. Int. IV on Adak Island.

May 20. 08:18:18.0 (18:18). Epicenter 61.0° N., 
152.4° W., southern Alaska, at a depth of 118 km, 
mag. 4.9 (m»). Int. II at Anchorage and Palmer.

May 24. 08:47:11.6 (18:47). Epicenter 51.6° N., 
173.4° W., Andreanof Islands, at a depth of 43 km, 
mag. 5.1 (Ms) . Int. IV on Adak Island; II on Atka 
Island.

May 25. 17:06:53.5 (May 26, 03:06). Epicenter 
51.7° N., 175.4° W., Andreanof Islands, at a depth 
of 59 km, mag. 4.6 (m»). Int. II on Adak Island.

May 26. 02:19:34.4 (12:19). Epicenter 51.4° N., 
179.7° W., Andreanof Islands, at a depth of 39 km, 
mag. 5.7 (Ms). Int. V was reported on Adak Island 
(effects not described) ; also felt on Amchitka 

Island.
May 26. 13:04:38.0 (23:04). Epicenter 60.2° N., 

154.0° W., southern Alaska, at a depth of 171 km, 
mag. 4.4 (m»). Int. II at Anchorage and Palmer.

May 28. 20:14:22.3 (May 29, 06:14). Epicenter 
54.0° N., 163.8° W., Unimak Island region, at a 
depth of 30 km, mag. 5.5 (Ms). Int. V. Trees and 
bushes shook at Cold Bay; small objects shifted. 
Small earthslides occurred on the headlands over 
looking Cold Bay. Also felt at Cape Sarichef.

May 31. 15:23:53.9. Mag. 4.3 (ADK). Int. I on 
Adak Island.

May 31. 18:52:44.6 (June 1, 04:52). Epicenter 
65.1° N., 147.3° W., central Alaska, at a depth of 
32 km, mag. 4.2. Int. V. At Fairbanks, furniture

shifted slightly; small objects shifted, overturned, 
and fell.

June 11. 15:18:25.2 (ADK). Int. II on Adak 
Island.

June 15. 02:11:02.3 (12:11). Epicenter 51.3° N., 
179.4° W., Andreanof Islands, at a depth of 48 km, 
mag. 4.8 (Ms). Int. IV on Adak Island.

June 15. 03:38:23.1 (13:38). Epicenter 51.3° N., 
179.4° W., Andreanof Islands, at a depth of 50 km, 
mag. 5.4 (m»). Int. Ill on Adak Island.

June 17. 15:49:05.4 (June 18, 01:49). Epicenter 
65.1° N., 147.0° W., central Alaska, at a depth of 
29 km, mag. 3.8. Int. IV at College; III at Fair 
banks.

June 19. 06:13:13.3 (16:13). Epicenter 64.8° N., 
147.5° W., central Alaska, at a depth of 26 km, mag. 
3.8. Int. IV at College; III at Fairbanks.

June 22. 19:26:49.0 (June 23, 05:26). Epicenter 
51.9° N., 176.9° W., Andreanof Islands, at a depth 
of 62 km, mag. 5.5 (m»). Int. V was reported on 
Adak Island (effects not described).

June 23. 05:00:50.0 (15:00). Epicenter 64.9° N., 
147.5° W., central Alaska, at a depth of 22 km. 
Int. IV at College.

June 24. 18:36:59.8 (June 25, 04:36). Epicenter 
61.7° N., 150.1° W., southern Alaska, at a depth of 
15 km, mag. 3.1, Felt at Mile 60.5 on the Anchor 
age-Fairbanks highway.

June 25. 19:35:17.0 (June 26, 05:35). Epicenter 
52.2° N., 174.1° E., Near Islands, at a depth of 41 
km, mag. 4.5 (Ms). Int. II on Shemya Island.

June 30. 07:55:55.9 (17:55). Epicenter 52.7° N.I 
172.3° E., Near Islands, at a depth of 44 km, mag. 
4.8 (Ms). Int. Ill on Shemya Island.

July 1. 03:33:34.6 (13:33), 05:12:05.0 (15:12). 
Epicenter 57.8° N., 137.3° W., off coast of south 
eastern Alaska near Sitka, both at a depth of 33 km, 
mag. 6.7 (Ms) and 5.2 (m»), respectively. The main 
shock (03:33) was felt widely as far as Yakutat 
(about 321 km northwest) and Juneau (about 129 
km northeast). Int. V. Minor damage was reported 
at Sitka by the press (no details). The aftershock at 
05:12 also was felt in the Juneau-Sitka area. Int. V 
effects occurred at Gustavus, Hoonah, Juneau and 
vicinity, Sitka, and Yakutat and vicinity. Int. IV at 
Tenakee Springs.

July 3. 06:59:35.1 (16:59). Epicenter 58.0° N., 
138.0° W., southeastern Alaska, at a depth of 33 
km, mag. 6.0 (Ms). Int. V. Felt by all at Gustavus.
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Trees and bushes shook; vehicles rocked. Int. IV at 
Juneau and Yakutat; III at Sitka.

July 4. 09:54:30.7 (19:54). Epicenter 64.8° N., 
147.5° W., central Alaska, at a depth of 6 km, mag. 
3.2. Felt at Fairbanks.

July 4. 21:49:04.5 (July 5, 07:49). Epicenter 
57.9° N., 137.9° W., off coast of southeastern Alaska* 
at a depth of 33 km, mag. 4.9 (Ms). Int. IV at 
Gustavus and Sitka.

July 8. 03:47. Int. Ill at Cape Spencer and 
Juneau.

July 11. 13:23:11.7 (23:23). Epicenter 52.0° N., 
176.1° W., Andreanof Islands, at a depth of 63 km, 
mag. 5.4. Int. IV on Adak Island.

July 11. 21:51:07.9 (July 12, 07:51). Epicenter 
52.2° N., 174.2° E., Near Islands, at a depth of 47 
km, mag. 4.3 (Afs). Int. V effects were reported on 
Shemya Island (no details).

July 14. 19:53:27.7 (July 15, 05:53). Epicenter 
61.6° N., 150.3° W., southern Alaska, at a depth of 
49 km, mag. 3.1. Int. I at Palmer.

July 17. 21:30:22.2 (SIT). Int. II at Sitka.
Aug. 6. 01:19:10.0 (11:19). Epicenter 51.5° N., 

178.0° W., Andreanof Islands, at a depth of 55 km, 
mag. 4.6 (mi,) . Int. II on Adak Island.

Aug. 16.02:16:59.8 (12:16), 02:36:28.6 (12:36). 
Epicenter 51.3° N., 176.6° W., Andreanof Islands, 
at depths of 47 and 48 km, mag. 5.8 (Ms) and 5.2 
(mi,), respectively. The first shock was int. IV on 
Adak Island; the second was int. III.

Aug. 16. 04:25:34.4 (14:25). Epicenter 51.4° N., 
176.6° W., Andreanof Islands, at depth of 62 km, 
mag. 5.6 (mi,}. Int. Ill of Adak Island.

Aug. 17. 00:08:10.0 (10:08). Epicenter 51.4° N., 
176.6° W., Andreanof Islands, at a depth of 51 km, 
mag. 4.9 (mi,). Int. II on Adak Island.

Aug. 21. 22:02:14.5 (Aug. 22, 08:02). Epicenter 
62.6° N., 149.3° W., central Alaska, at a depth of 83 
km, mag. 3.6 (mi,) . Felt at Palmer.

Aug. 22. 08:14:37.2 (18:14). Epicenter 57.1° N., 
154.1° W., Kodiak Island region, at a depth of 38 
km, mag 5.6 (Ms). Felt on Kodiak Island.

Aug. 26. 11:47:12.0 (21:47). Epicenter 51.2° N., 
179.3° W., Andreanof Islands, at a depth of 48 km, 
mag. 5.3 (Ms) . Int. Ill on Adak Island.

Aug. 26. 14:07:26.5 (Aug. 27, 00:07) . Epicenter 
51.5° N., 178.4° W., Andreanof Islands, at a depth 
of 59 km, mag. 5.2 (mi,). Int. IV on Adak Island.

Aug. 26. 15:58:08.3 (Aug. 27, 01:58). Epicenter 
51.3° N., 175.9° W., Andreanof Islands, at a depth

of 40 km, mag. 4.7 (mi,). Int. II on Adak Island.
Aug. 26. 18:37:05.4 (Aug. 27, 04:37). Epicenter 

51.7° N., 173.7° W., Andreanof Islands, at a depth 
of 45 km, mag. 4.8 (mi,). Int. II on Adak Island.

Aug. 27. 17:22:14.7 (ADK). Int. II on Adak 
Island.

Aug. 30. 16:30:57.9 (Aug. 31, 02:30). Epicenter 
61.1° N., 147.4° W., southern Alaska, at a depth of 
49 km, mag. 5.0 (Ms). Int. Ill at Anchorage; I at 
Cordova, Palmer, Seward, and Valdez.

Sept. 6. 00:59:36.7 (10:59). Epicenter 61.0° N., 
146.8° W., southern Alaska, at a depth of 29 km, 
mag. 5.3 (Ms). Int. Ill at Anchorage and Valdez.

Sept. 7. 15:13:52.2 (Sept. 8, 01:13). Epicenter 
51.3° N., 179.2° W., Andreanof Islands, at a depth 
of 54 km, mag. 4.9 (mi,). Int. II on Adak Island.

Sept. 11. 12:54:33.5 (ADK). Int. II on Adak 
Island.

Sept. 13. 21:01:31.4 (ADK). Int. II on Adak 
Island.

Sept. 19. 21:30:20.3 (ADK). Int. Ill on Adak 
Island.

Oct. 4. 23:22:06.3 (Oct. 5, 09:22). Epicenter 
66.3° N., 157.4° W., Alaska, at a depth of 68 km, 
mag. 4.1 (mi,). Int. IV at Hogatza.

Oct. 5. 19:52:53.8. Mag. 4.4 (ADK). Int. Ill on 
Adak Island.

Oct. 7. 16:36:22.3. Mag. 4.4 (ADK). Int. Ill on 
Adak Island.

Nov. 1. 06:50:22.0 (16:50). Epicenter 62.0° N., 
150.6° W., central Alaska, at a depth of 69 km, 
mag. 3.9 (m&) . Int. IV at Skwentna.

Nov. 1. 22:30. Int. IV on Atka Island.
Nov.-2. 07:35. Int. IV on Atka Island.
Nov. 5. 23:18:24.0 (ADK), 23:36:05.0 (09:36 

main shock), 23:50:59.7 (ADK). Epicenter of main 
shock 51.6° N., 175.4° W., Andreanof Islands, at a 
depth of 34 km, mag. 3.5 (ADK), 6.4 (Ms), and 
4.5 (ADK), respectively. The main shock caused 
int. IV effects on Adak Island; the first shock was 
int. I and the third int. II.

Nov. 6. 00:07:55.5 (10:07). Epicenter 61.6° N., 
150.0° W., southern Alaska, at a depth of 52 km. 
Felt at Anchorage.

Nov. 6. 08:26:35.1 (18:26), 08:39:47.5 (18:39). 
Epicenter (1) 51.6° N., 175.2° W.; (2) 51.8° N., 
175.3° W., Andreanof Islands, at depths of 41 and 
49 km, respectively, mag. 6.3 (Ms) and 4.5 (m»), 
respectively. The first shock was int. IV on Adak 
Island; second shock int. III.
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Nov. 6. 18:44:59.5 (Nov. 7, 04:44), 21:27:49.8 
(ADK). Epicenter of first shock 52.6° N., 175.2° 

W., Andreanof Islands, at a depth of 162 km, mag. 
4.6 (mo). Both shocks were int. II on Adak Island.

Nov. 7. 03:44:30.7. Mag. 4.5 (ADK). Int. II on 
Adak Island.

Nov. 8. 12:39:34.8 (22:39). Epicenter 51.1° N., 
175.2° W., Andreanof Islands, at a depth of 16 km, 
mag. 4.1. Int. I on Adak Island.

Nov. 8. 20:22:47.7. Mag. 4.0 (ADK). Int. I on 
Adak Island.

Nov. 9. 11:35:22.4 (21:35). Epicenter 61.9° N., 
150.6° W., southern Alaska, at a depth of 60 km. 
Int. I at Anchorage and Palmer.

Nov. 11. 07:03. Int. IV at Homer (NOAA 
Weather Service Office).

Nov. 26. 02:56:01.3. Mag. 4.5 (ADK). Int. II on 
Adak Island.

Nov. 27. 01:06:46.8 (11:06). Epicenter 51.3° N., 
176.0° W., Andreanof Islands, at a depth of 19 km, 
mag. 3.9 (m*). Int. IV on Adak Island.

Dec. 3. 09:18:41.0. Mag. 4.4 (ADK). Int. II on 
Adak Island.

Dec. 9. 07:41:29.1 (17:41). Epicenter 51.4° N., 
179.1° W., Andreanof Islands, at a depth of 48 km, 
mag. 4.8 (m*}. Int. II on Adak Island.

Dec. 9. 07:48:17.1 (17:48). Epicenter 58.4° N., 
151.8° W., Kodiak Island region, at a depth of 39 
km, mag. 4.2 (mo). Int. Ill on Kodiak Island.

Dec. 13. 01:40:35.5 (11:40). Epicenter 64.8° N., 
148.0° W., central Alaska, at a depth of 11 km. Int. 
II at Fairbanks.

Dec. 13. 17:44:43.7 (Dec. 14, 03:44). Epicenter 
51.3° N., 178.3° W., Andreanof Islands, at a depth 
of 54 km, mag. 5.4. Int. Ill on Adak Island.

Dec. 13. 19:36:30.8 (ADK). Int. II on Adak 
Island.

Dec. 14. 07:37:35.4 (17:37). Epicenter 51.4° N., 
177.9° W., Andreanof Islands, at a depth of 53 km, 
mag. 5.8. Int. V effects were reported on Adak 
Island (no details).

Dec. 16. 21:11:24.8. Mag. 4.3 (ADK). Int. II on 
Adak Island.

Dec. 31. 18:29:16.8 (ADK). Int. Ill on Adak 
Island.

HAWAII 7

[The following list includes felt earthquakes of magnitude 
.0, as determined by the Hawaiian Volcano Observatory.

The time is given in Hawaiian standard. If an epicenter is 
quoted, Greenwich mean time is given in parentheses.]

Jan. 2. 20:20:10.8 (Jan. 3, 06:20). Epicenter 
19° 10.4' N., 155°34.0' W., at a depth of 6 km, mag. 
3.6. Felt at Honaunau and Pahala.

Jan. 13. 11:30:00.1 (21:30). Epicenter 19°17.9' 
N., 155°48.1' W., at a depth of 8 km, mag. 3.7. Felt 
at South Kona.

Jan. 14. 06:01:49.9 (16:01). Epicenter 19°58.8' 
N., 155° 34.1' W., at a depth of 9 km, mag. 3.1. Felt 
at Kamuela.

Jan. 14. 06:40:17.2 (16:40). Epicenter 19°58.6' 
N., 155°34.0' W., at a depth of 10 km, mag. 3.2. 
Felt at Kamuela and Kapapala.

Jan. 22. 13:12:04.3 (23:12). Epicenter 19°55.1' 
N., 155°38.6' W., at a depth of 14 km, mag. 3.1. 
Felt at Honokaa, Kamuela, and Pohakuloa.

Jan. 22. 13:57:44.9 (23:57). Epicenter 19°55.3' 
N., 155°38.4' W., at a depth of 14 km, mag. 3.3. 
Felt at Honokaa, Kamuela, and Pohakuloa.

Feb. 9. 11:16:43.1 (21:16). Epicenter 19°15.8' 
N., 155°27.3' W., at a depth of 8 km, mag. 3.1. Felt 
at Kapapala.

Feb. 12. 19:46:58.3 (Feb. 13, 05:46). Epicenter 
19°20.1' N., 155°20.3' W., at a depth of 29 km, mag. 
3.9. Felt at Hilo, Honomu, Kurtistown, Pahala, 
South Kona, and Volcano.

Feb. 23. 07:47:51.0 (17:47). Epicenter 19°59.2' 
N., 155°43.7' W., at a depth of 44 km, mag. 4.1. 
Felt at Kamuela.

Mar. 6. 18:49:45.9 (Mar. 7, 04:49). Epicenter 
19°25.1' N., 155°26.6' W., at a depth of 7 km, mag. 
3.9. Felt at Kapapala, South Kona, and Volcano.

Mar. 7. 06:51:45.6 (16:51). Epicenter 19°18.4' 
N., 155° 13.2' W., at a depth of 8 km, mag. 3.3. Felt 
at Hilo, Keaau, and Volcano.

Mar. 13. 17:06:55.1 (Mar. 14, 03:06). Epicenter 
20°09.0' N., 155°40.3' W., at a depth of 40 km, 
mag. 3.0. Felt at Kamuela.

Apr. 15. 00:59:38.1 (10:59). Epicenter 19°18.1' 
N., 155°06.5' W., at a depth of 3 km, mag. 4.2. Felt 
at Kapapala, Keaau, Mauna Kea Observatory, and 
Volcano.

Apr. 22. 21:07:52.1 (Apr. 23, 07:07). Epicenter 
19°58.3' N., 154°41.1' W., at a depth of 48 km, mag. 
4.8. Felt island wide on Hawaii and Maui.

7 Prepared by Hawaiian Volcano Observatory, U.S. Geological Sur 
vey, Hawaii National Park, Hawaii.
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Apr. 24. 06:16:22.2 (16:16). Epicenter 19°53.9' 
N., 155°43.6' W., at a depth of 40 km, mag. 3.9. 
Felt at Honokaa, Kamuela, Mauna Kea Observa 
tory, and Volcano.

Apr. 26. 10:26:30 (20:26). Epicenter 19°52' 
N., 155 °07' W., near coast of northeast Hawaii 
Island, at a depth of 45 km, mag. 6.2. Felt over a 
very large area, from the east coast of Hawaii Island 
northwest through the principal islands of Maui, 
Kahoolawe, Lanai, Molokai, Oahu, and Kauai, a 
distance of approximately 595 km (fig. 14). Int. 
VIII. Property damage in and around Hilo was 
estimated at about $5.6 million. No fatalities oc 
curred, but 11 persons were injured. Damage to 
buildings, roads, water, gas, and power facilities 
caused authorities to declare a state of emergency 
over most of the northeast coastal areas of Hawaii 
Island. Ground effects, principally landslides, but 
including ground cracks from lateral displacement 
and local subsidence, were severe locally. The main 
wharf in Hilo sustained damage from subsidence, 
and landslides caused damage to roads and struc 
tures over a wide area. A few buildings collapsed 
and many were displaced slightly on their founda 
tions (fig. 15) .

FIGURE 15. April 26 earthquake collapsed house foundation 
in area of Amauulo, Hawaii. (Photo Hawaii Civil Defense)

The following was excerpted from a press re 
port: "Through the afternoon of April 27, 200 
homeowners covering an area from Hilo northwest 
to Waimea, a distance of approximately 64 km, had 
reported losses exceeding $700,000. The Civil De 
fense Administration said 70 'Big Island' business 
firms, many of which lost their display windows, 
had reported damage totaling $375,000, and that 
this figure was expected to rise. State facilities sus

tained at least $950,000 damage. Figures included at 
least $500,000 damage to four schools which were 
closed temporarily.

"State roads sustained more than $100,000 in 
damage, the heaviest damage occurring along the 
Laupahoehoe Gulch areas where the Belt Highway 
was closed at three points during most of the day 
on the 26th and limited to local one-way traffic on 
the 27th. County losses were estimated at $893,000. 
County roads sustained the heaviest damage with an 
estimated $600,000 needed for immediate repairs  
$300,000 damage to Wainaku and Kaiwiki County 
roads near Hilo; $15,000 in the Waimea area; 
$90,000 in the Hamakua district; $135,000 in North 
Hilo; and $60,000 elsewhere. The next highest 
damage estimates were for waterworks in the 
Kaiwiki, Kaiele, and Papaikou areas, where ten 
major problems cost $278,000 to repair. Several 
hundred residents north of Hilo remained without 
water throughout the 27th. Many powerlines were 
down between Hilo and Hakalau. The power was 
switched off between Pepeekeo and Hakalau. The 
telephone company reported only one exchange, at 
Kawailani, was out of order. On the 27th, most 
electric, telephone, and gas services had been re 
stored to all areas of the Island except for isolated 
outages in the Wainaku, Kaiwiki, Amauulu, and 
Kaumana areas. Between Pepeekeo and Hakalau, 
lines which had been knocked down were back on 
poles. Seven major landslides occurred along the 
Hamakua Highway, closing off three gulches and 
completely cutting off the Laupahoehoe Point 
Beach Park. The makai side of Waihau Lane in 
Puueo (Hilo) collapsed, damaging the roadway, 
chain-link fence, a telephone pole, and breaking a 
waterpipe which sent a geyser of water into the air. 
Police barricaded the entrance to Wainaku Over 
look because of ever-widening cracks of 20 to 25 
cm in the roadway. There were 46- to 68-m-long 
cracks in the earth along Kaiwiki Road in Wainaku. 
(fig. 16).

"On the Amauulu slopes, just north of the 
Wailuku River, an older plantation house col 
lapsed. It was reported that 17 homes (no specific 
location given) were shaken off their foundations 
and that five collapsed completely."

INTENSITY VIII

Haakeo (near Hilo) . Heavy damage to water- 
lines. "Haakeo School is not expected to open until 
May 1 owing to a major water leak" (press) .
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FIGURE 16. Highway shoulder failure at Wainaku, Hawaii, 
caused by April 26 tremor. (Photo Hawaii Civil Defense)

Hakalau. Felt by and frightened all in com 
munity. Loud earth noises. Ground crack; land 
slides; water disturbed. Tombstones overturned. 
Electricity off; telephone out. A television fell off 
stand. "Nearly every home suffered loss. We live in 
a sugar plantation community. The water systems 
were poor. Damage to our pipelines was heavy; all 
required repair. Residents were without water for 
about 4 days. Even schools were closed for 2 days 
owing to shortage of water. It's back to normal now 
(May 4). Some people are still scared, even when 
a small shock occurs."

Hilo. Felt by and frightened all in community. 
Building creaked severely. Loud earth noises. Trees 
and bushes shook; vehicles rocked. Ground cracked; 
landslides occurred; water was disturbed. Chimneys, 
tombstones, elevated water tanks, cracked, twisted, 
and overturned. Hanging objects swung violently. 
Furniture shifted and overturned. Plaster cracked, 
broke, and fell. Windows broke. Cement cracked. 
"Many residents on this island sustained consider 
able damage to kitchen goods. Cabinet and re 
frigerator doors were opened and food was lost 
along with glassware and dishes."

Following are excerpts from a press report:

"One downtown building collapsed. Buildings 
cracked and shifted on foundations. The Federal 
Building was roped off because of wide cracks at all 
three levels. Hilo College buildings sustained struc 
tural damage. Damage at the Central Fire Station 
was estimated at $10,000; County Building, $5,000; 
Hilo Processing Corporation, $159,000; and Mauna 
Kea Sugar Company, $260,000. At Hilo Union High 
School, plaster fell and some acoustical panels 
popped open in the school's newest building; one 
student was hit on the head by a flying panel.

"Downtown Hilo was ordered closed. One man 
was pinned in the rubble of the collapsed Type 
writer Center (fig. 17). Traffic lights were knocked 
out. Plaster fell from many buildings to the side 
walk. All around the block bordered by Kama- 
hameha Avenue, Haili Street, Keawe Street, and 
Kalakaua Street, many plate glass windows were 
shattered. There were no reports of major damage 
at the Hilo Airport, but cracks were observed in 
the airport restaurant walls. In the control tower, 
men were forced to hold on to a rack to keep their 
balance. The Malia Apartment Building (Hilo), a 
two-story cinder block building, was damaged. The 
outside walls on the two ends of the rectangular- 
shaped, 24-unit building were torn loose and cinder 
blocks fell. The top of the building's underground 
cesspool collapsed, leaving a gaping hole in the 
ground (fig. 18). The Hawaiian Telephone Com 
pany building on Kinoole Street (Hilo) sustained 
structural damage but the extent was not known on 
April 27. A house in Hilo's Puueo district re 
portedly collapsed. Damage to homes on Halaulani 
Street was extensive. Most homes on Halaulani 
Street have rock foundations, which were shifted 
several centimeters from their original locations. 
Most rock walls around the foundations caved in.

"Damage at Hilo's Pier 1 was estimated at 
$350,000 for necessary repairs alone. A 366-m-long 
concrete pier was split from end to end by a 1.27- 
to 2.54-cm crack. Two other piers sustained damage 
to a lesser degree."

Honomu. Felt by and frightened all in com 
munity. Buildings creaked very loudly. Loud earth 
noises. Trees and bushes shook; vehicles rocked; 
woman driving truck was frightened. Ground 
cracks; many landslides along with fallen trees; 
water disturbed. Many tombstones twisted and over 
turned. Hanging objects swung violently, north- 
south, and fell. Furniture moved, some broke;
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FIGURE 17. April 26 earthquake inflicted severe interior damage to Typewriter Center, downtown Hilo, Hawaii. (Photo- 
Hawaii Tribune-Herald)

freezer and refrigerator moved and doors opened. 
Windows cracked. Plaster cracked, broke, and fell. 
Concrete floor cracked. "Many items fell from my 
store shelves. It took me 3 days to clean up the 
mess. My TV and transistor also were damaged. 
Damage great."

Kaumana (about 8 km southwest of Hilo) . The 
press reported heavy damage to waterlines. Some 
houses were shaken loose from foundations.

Ninole. Felt by and frightened all in community. 
Loud earth noises. Trees and bushes shook; ve 
hicles rocked. Ground cracks; landslides; water dis 
turbed. Chimneys, tombstones, elevated water tanks, 
cracked, twisted, and overturned. Hanging objects 
swung violently. Small objects shifted, overturned, 
and fell. Plaster cracked, broke, and fell. Damage 
moderate.

Ookala. Felt by and awakened all in com 
munity; frightened many. Faint earth noises. Trees 
and bushes shook; vehicles rocked. Ground cracks; 
landslides; water disturbed. Chimneys, tombstones, 
elevated water tanks, etc., twisted and overturned. 
Furniture shifted. Plaster cracked, broke, and fell. 
Some windows cracked. Some houses shifted slightly 
off foundations.

Papaaloa (north Hilo.) Felt by, awakened, and 
frightened all in community; general panic. Loud 
earth noises. Trees and bushes shook; vehicles 
rocked. Ground cracks; landslides; water disturbed. 
Chimneys, tombstones, and water tanks cracked and 
overturned. Hanging objects swung violently. 
Furniture shifted and broke. Plaster cracked, broke, 
and fell. Windows cracked. Roof leaked. Damage 
great.
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FIGURE 18. Collapse of cesspool at Puueo, Hawaii, was attributed to April 26 tremor. (Photo Hawaii Civil Defense)

Papaikou (about 6 km north of Hilo) . Felt by, 
awakened, and frightened all in community. Loud 
earth noises. Trees and bushes shook and swayed; 
vehicles rocked. Ground cracks; landslides; water 
disturbed. Main waterline broke; cesspool caved 
in. All hollow tile concrete steps crumbled and fell 
to the ground. Hanging objects swung violently 
east-west. Furniture shifted and overturned. Plaster 
broke and fell. Windows cracked. Foundation 
moved about 7.6 cm. "Many concrete buildings had 
ceiling and wall cracks. Wood frame structures 
moved from foundations." Damage great. The press 
reported some homes were shaken loose from foun 
dations. The front door of one home came com 
pletely off and back door was damaged. One report 
to police stated a telephone pole was "hanging" 
and a water tank had collapsed. Heavy damage to 
waterlines. The most severe structural damage to

schools occurred at the Kalaniaonaole School at 
Papaikou, one of the hardest hit areas. The roof 
dropped 7 to 10 cm and a ceiling warp appeared 
between the two principal sections of the main 
building.

Pepeekeo. Felt by, awakened, and frightened all 
in community. Loud earth noises. Trees and bushes 
shook; vehicles rocked. Ground cracks; landslides; 
water disturbed. Chimneys, tombstones, and water 
tanks were shaken severely. Stone wall overturned. 
Hanging objects swung violently. Furniture shifted, 
overturned, and broke. Plaster cracked, broke, and 
fell. Building cracked and settled. Windows 
cracked. Damage moderate.

INTENSITY VII

Honakaa. Felt by all and frightened many in 
community. Building swayed and seemed as though 
it would collapse. Loud earth noises. Vehicles
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rocked. Ground cracks; landslides; water disturbed. 
Some tombstones and elevated water tanks cracked 
and overturned. Hanging objects swung violently. 
Small objects shifted, overturned, and fell. Furni 
ture shifted. Plaster cracked, broke, and fell in some 
buildings. Windows cracked in few buildings. Dam 
age moderate. The press reported that the 3-year- 
old State Building had extensive interior damage. 
At the Honokaa School, electricity and water were 
off for a while; steam pot plumbing dislodged; one 
building was vacated temporarily owing to sus 
picious-looking cracks.

Kamuela. Loud earth noises. Ground cracks; 
landslides. Chimneys and tombstones cracked, 
twisted, and overturned.

Keakealani. School building and water tank 
shifted on foundations (press).

Kohala (Kapaau) . Felt by and frightened all in 
community. Building creaked loudly. Loud earth 
noises. Trees and bushes shook; vehicles rocked. 
Small objects shifted, overturned, and fell. Furni 
ture shifted. Plaster cracked between ceiling and 
walls. Damage slight. The press reported that dam 
age to the Kalokikiola Church was estimated at 
$75,000; to Kohala High School, $20,000; and to 
Mahukona Bridge (North Kohala district), $20,000. 
Miscellaneous damage to a number of houses in the 
North Kohala district was estimated at $45,000. 
Damage at Pololu Valley Lookout was estimated at 
-S40,000 (press).

Laupahoehoe. Felt by, awakened, and frightened 
all in community. Loud earth noises. Small objects 
fell. Furniture shifted. At the Laupohoehoe School, 
press reported damage at the community-school 
library was estimated at $25,000. Nearly all of the 
new library ceiling panels fell and one of the minor 
columns was split. Also, there was much shattering 
of glass panels facing makai.

Paauhau. Felt by and frightened all in com 
munity. Loud earth noises. Trees and bushes shook; 
vehicles rocked. Landslides. Tombstones cracked, 
twisted, and overturned. Hanging objects swung 
violently. Small objects fell. Furniture shifted. 
Windows cracked.

Waimea (Hawaii Island; about 64 km northwest 
of Hilo).  (Press) In the Waimea area, road dam 
age was estimated at $15,000. At the Waimea 
School, damage was estimated at $25,000, owing to 
broken lenses and light fixtures. A stone chimney 
fell through the roof at the Waimea Steakhouse.

Police reported shattered glass and other minor 
damage at various other places, including two 
schools.

INTENSITY VI

Halaula (windows cracked), Hana (landslides; 
old stone walls surrounding pasture crumbled), 
Hana district (east Maui Island area; press re 
ported papaya trees were knocked down), Hauula
(underground pipeline broke), Hawaii National 
Park (press reported considerable rubble fell into 
famed Thurston Lava Tube, closing tube and erup 
tion area; at eruption site, cracks widened signific 
antly at the ledge overlooking Mauna Ulu vent 
eruption; landslides occurred at Kilauea caldera; 
few pipes shook loose; ground cracked), Keaau
(plaster cracked), Kealakekua Bay (rocks fell), 
Kurtistown (water tank almost overturned), Maui 
Island (West Maui-Pali Highway; press reported 
rocks fell onto highway), Naalehu (damage slight), 
Noniloa (press reported waterpipes broke at hotel; 
walls cracked; damage very slight), Paauilo (walls 
cracked; plaster fell; damage moderate), Pahoa, 
Parker Ranch (shopping center; press reported 
damage to fallen merchandise at $500), Pohakuloa, 
Puainako (much fallen merchandise at stores), 
Volcano, West Hawaii Island (Kohala, Kona, and 
Kau districts; press reported rocks on several high 
ways; old stone walls collapsed in Kona and Kau) .

INTENSITY V

Aiea, Captain Cook, Haiku, Hawi (plaster 
cracked; damage slight), Hickam Air Force Base 
(Honolulu), Holualoa, Hanaunau (some plaster 
cracked; damage slight), Honolulu (several wall 
cracks), Kahului (plaster on joints opened), 
Kailua, Kailua Kona, Kamalo, Kaneohe and 
Kaneohe Marine Corps Air Station, Kaunakakai, 
Kaupo Ranch (small slides of loose rock), Keala 
kekua, Kihei, Kualapuu (Molokai), Kula, Lahaina, 
Makowao, Mountainview (ceiling panels in school 
loosened; press), Mount Haleakala Summit (Maui 
Island), Pahala, Puunene, Ulupalakua, Wahiawa, 
Wailuku, Waimanalo, and Wheeler Air Force Base 
(near Kunia).

INTENSITY IV

Ewa, Haliimaile, Haleiwa, Hanalei, Hoolehua, 
Kaaawa, Kahakuola, Kahuku, Kalaupapa, Kokee 
Ranger Station (northwest coastal area of Kauai 
Island), Kunia, Laie, Lanai City, Lihue, Makapuu 
Point (Coast Guard Light Station, southeast 
Oahu) , Makawao, Maunaloa, Mount Kaala (north-
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west Oahu Island), Pearl City, Puhi, Wahiawa, 
Waialua, Waianae, and Waipahu.

INTENSITY Mil

Eleele, Ewa Beach, Hanamaulu, Hanapepe, 
Kapaa, Kekaha, Kilauea, Lawai, and Waimea 
(Kauai Island).

Apr. 26. 23:33:38.6 (Apr. 27, 09:33). Epicenter 
19°55.4' N., 155°36.7' W., at a depth of 9 km, mag. 
4.0. Felt at Honokaa and Kamuela.

Apr. 27. 10:34:31.0 (20:34). Epicenter 19°57.3' 
N., 155°01.9' W., at a depth of 53 km, mag. 3.0. 
Felt at Honokaa.

May5. 10:07:28.6 (20:07). Epicenter 19°53.7' 
N., 155°02.5' W., at a depth of about 53 km, mag. 
3.8. Felt at Hilo.

May 5. 23:00:29.3 (May 6, 09:00). Epicenter 
19°55.8' N., 155°05.9' W., at a depth of 47 km, mag. 
3.8. Felt at Hilo.

May 7. 17:20:11.3 (May 8, 03:20). Epicenter 
19°54.3r N., 155°07.9' W., at a depth of 53 km, mag. 
3.5. Felt at Laupahoehoe.

May 19. 03:12:23.8 (13:12). Epicenter 19°54.4' 
N., 155° 10.6' W., at a depth of 47 km, mag. 3.4. 
Felt at Honokaa and Kamuela.

May 29. 15:22:01.6 (May 30, 01:22). Epicenter 
19°23.4' N., 155° 16.9' W., at a depth of 14 km, mag. 
3.4. Felt at Volcano.

May 30. 20:42:59.7 (May 31, 06:42). Epicenter 
19°55.8' N., 155°10.1 r W., at a depth of 45 km, mag. 
3.2. Felt at Hilo, Honokaa, and Kamuela.

June 10. 19:36:27.3 (June 11, 05:36). Epicenter 
19'°20.4r N., 155°19.4r W., at a depth of 28 km, mag. 
3.0. Felt at Kapapala.

June 20. 19:12:50.6 (June 21, 05:12). Epicenter 
19'°20.6r N., 155°08.0r W., at a depth of 6 km, mag. 
3.3. Felt at Kapapala.

June 21. 14:26:05.9 (June 22, 00:26). Epicenter 
19'°17.4r N., 155°15.9' W., at a depth of 7 km, mag. 
4.0. Felt at Ainahou Ranch, Hilo, Kapapala, and 
Volcano.

June 24. 02:41:25.6 (12:41). Epicenter 19°57.0r 
N.', 155° 18.5' W., at a depth of 49 km, mag. 3.4. 
Felt at Honokaa.

June 29. 22:49:06.5 (June 30, 08:49). Epicenter 
19°21.1 r N., 155°13.5' W., at a depth of 8 km, mag. 
3.0. Felt at Honokaa, Kapapala, and Volcano.

July 1. 21:02:26.8 (July 2, 07:02). Epicenter 
19°48.3' N., 155°18.9r W., at a depth of 11 km, mag. 
3.2. Felt at Honokaa and Laupahoehoe.

July I. 23:12:58.3 (July 2, 09:12). Epicenter

19°50.3' N., 155°19.6r W., at a depth of 17 km, mag.
3.6. Felt at Hilo, Honokaa, Laupahoehoe, and 
Mauna Kea Observatory.

July 4. 06:59:22.0 (16:59). Epicenter 19°53.4' 
N., 155°06.5r W., at a depth of 48 km, mag. 3.6. 
Felt at Honokaa, Honomu, and Kapapala.

July 14. 14:23:04.0 (July 15, 00:23). Epicenter 
19°56.9' N., 155°35.6r W., at a depth of 47 km, mag.
3.7. Felt at Honokaa.

July 20. 04:27:49.8 (14:27). Epicenter 19°57.5' 
N., 155°25.5r W., at a depth of 12 km, mag. 3.5. Felt 
at Hilo, Honokaa, and Volcano.

July 27. 00:31:51.8 (10:31). Epicenter 19°19.3r 
N.', 155°24.4/ W., at a depth of 8 km, mag. 3.0. 
Felt at Kapapala.

Aug. 11. 03:18:04.3 (13:18). Epicenter 19°56.9r 
N., 155°30.3' W., at a depth of 44 km, mag. 3.7. 
Felt at Honokaa.

Sept. 3. 14:05:35.3 (Sept. 4, 00:05). Epicenter 
19°42.5' N., 156°05.0' W., at a depth of 0 km, mag. 
3.4. Felt at Holualoa, Honokahau, and Kealakekua.

Sept. 14. 06:27:17.9 (16:27). Epicenter 19°12.1' 
N., 155°34.9' W., at a depth of 7 km, mag. 3.3. 
Felt at Kapapala.

Sept. 15. 23:49:11.1 (Sept. 16, 09:49). Epicenter 
19°21.4' N., 155°16.0' W., at a depth of 30 km, mag. 
3.8. Felt at Honokaa, Kapapala, and Volcano. This 
epicenter has been recomputed and does not agree 
with that listed in table 1 of this report.

Sept. 19. 12:29:00.5 (22:29). Epicenter 19°10.9' 
N., 155°32.1 r W., at a depth of 5 km, mag. 3.5. Felt 
at Kapapala and Pahala.

Sept. 19. 19:22:39.0 (Sept. 20, 05:22). Epicenter 
19°49.3-' N., 155°36.5' W., at a depth of 13 km, mag. 
3.0. Felt at Honokaa.

Oct. 1.06:43:06.6 (16:43). Epicenter 20°06.5'N., 
155° 50.9' W., at a depth of 33 km, mag. 3.9. Felt 
at Hilo, Honokaa, Honokahau, Kamuela, Kawai- 
hae, Kealakekua, Kohala, and Puu Anahulu.

Oct. 2.06:51:14.9 (16:51). Epicenter 20° 13.4'N., 
155°30.3' W., at a depth of 4 km, mag. 3.3. Felt at 
Honokaa.

Oct. 2.07:18:14.4 (17:18) Epicenter 20° 13.8'N., 
155°30.2' W., at a depth of 6 km, mag. 3.1. Felt at 
Honokaa.

Oct. 9. 01:53:45.2 (11:53). Epicenter 19°19.1' 
N., 155° 15.9' W., at a depth of 30 km, mag. 4.6. 
Felt islandwide on Hawaii.



52 United States Earthquakes, 1973

Oct. 9. 02:01:02.4 (12:01). Epicenter 19°18.7' 
N., 155° 16.3' W., at a depth of 30 km, mag. 4.3. 
Felt at Hilo, Honokaa, Kapapala, and Volcano.

Oct. 13. 06:11:11.6 (16:11). Epicenter 20°37.9' 
N., 155°55.6' W., at a depth of 15 km, mag. 4.3. 
Felt at Honokaa and Kamuela, Hawaii, and at 
Haleakala and Kula, Maui.

Oct. 18. 02:31:50.0 (12:31). Epicenter 19°20.4' 
N., 155° 15.1' W., at a depth of 26 km, mag. 3.6. 
Felt at Kapapala.

Oct. 26. 07:53:19.5 (17:53). Epicenter 19°12.9' 
N., 155°30.3' W., at a depth of 7 km, mag. 4.3. Felt 
at Hilo, Honokaa, Kamuela, Kapapala, Pahala, 
South Kona, and Volcano.

Nov. 3. 11:12:41.7 (21:12). Epicenter 19°23.3' 
N., 155°26.0' W., at a depth of 8 km, mag. 4.0. Felt 
at Glenwood and Kapapala.

Nov. 10. 23:38:58.0 (Nov. 11, 09:38). Epicenter 
20°20.2' N., 155°26.7' W., at a depth of 11 km, mag. 
4.1. Felt at Hilo, Honokaa, and South Kona.

Nov. 28. 02:59:14.7 (12:59). Epicenter 19°17.9' 
N., 155° 13.4' W., at a depth of 7 km, mag. 3.8. Felt 
at Hilo, Honokaa, Kapapala, Keaau, Mountain- 
view, and Volcano.

Nov. 28. 19:29:46.6 (Nov. 29, 05:29). Epicenter 
19°23.8' N., 155°25.6' W., at a depth of 8 km, mag. 
3.2. Felt at Kapapala and Volcano.

Dec. 13. 04:25:56.0 (14:25). Epicenter 19°21.0' 
N., 155° 17.6' W., at a depth of 32 km, mag. 4.6. 
Felt islandwide on Hawaii.

Dec. 14. 16:46:39.8 (Dec. 15, 02:46). Epicenter 
19° 18.9' N., 155° 13.7' W., at a depth of 7 km, mag. 
3.5. Felt at Hilo.

PANAMA CANAL ZONE

No earthquakes were reported felt in this area 
during 1973.

PUERTO RICO

[The time given is 60° meridian time. If an epicenter is 
quoted, Greenwich mean time is given in parentheses.]

Dec. 4. 20:24:49.6 (Dec. 5, 00:24). Epicenter 
17.8° N., 66.4° W., Puerto Rico region, at a depth 
of 17 km, mag. 3.9 (m»), USGS. Felt in the Ponce- 
Villalba area of south-central Puerto Rico.

VIRGIN ISLANDS

No earthquakes were reported felt in this area 
during 1973.

PRINCIPAL EARTHQUAKES 
OF THE WORLD

Table 2 lists and briefly describes the principal 
earthquakes of the world during 1973. This list is 
included in the United States Earthquakes series 
because of it is unavailable in this format in other 
earthquake reports. It includes earthquakes of 
magnitude greater than 634; shocks of smaller 
magnitude that were locally destructive and/or 
caused fatalities; and tremors of unusual interest.
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TABLE \.-lnstrumentally determined locations of earthquakes and related phenomena that occurred in the United 
States during 1971 (excluding felt and damaging earthquakes)

[Source: Preliminary Determination of Epicenters Monthly Listing, published by NOAA/Environ- 
mental Research Laboratories Jan.-May 1973, and by USGS/National Earthquake Information Serv 

ice June-Dec. 1973]
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Date

Jan. 2
3
5
5
6
6
7
7
8
8

10
11
11
11
11
11
11
12
12
12
12
13
13
13
13
14
15
15
15
15
16
18
18
19
19
21
21
22
22
22
22
23
24
25
26
27
29

* See footnotes

Origin time l
G.M.T.

h m s

08:16:12.3
21:14:16.4
02:24:20.3
12:35:56.5*
13:42:06.1
15:04:11.9
04:45:06.4
22:56:06.1J
09:11:36.85
21:55:57.7
01:27:30.2
02:12:27.5
02:50:49.1*
02:52:11.4*
05:01:11.6*
06:02:35.4*
19:53:48.3P
01:52:27.9*
05:59:31.7*
06:07:15.48
09:33:11.6*
10:55:13.1*
18:26:19.0
18:46:21.4P
21:58:22.0
04:58:42.6
01:44:10.2
04:41:13.3
14:41:22.38
19:32:39.0*
10:33:00.4*
21:23:41.0
21:34:30.5*
00:50:57.3
04:36:04.5
16:06:45.5
21:59:19.8
05:10:18.8*
08:07:18.9*
11:23:53.2*
13:39:54.6
13:05:37.98
15:54:43.7
16:50:42.2*
07:40:55.9
13:55:14.4P
05:53:28.8*
at end of table.

Geographic 
coordinates

N. lat.

0

62.6
44.3
60.1
46.5
62.6
53.3
60.8
37.4
33.8
60.0
62.8
52.1
52-2
52.0
52.2
52.2
35.7
40.2
56.1
37.3
63.1
37.3
37.1
33.5
51.8
62.9
51.9
44.6
36.7
36.3
40.8
63.0
60.1
57.1
64.8
58.3
57.1
54.3
37.3
37.3
62.0
35.9
60.1
52.6
51.0
34.4
61.0

W. long.

o

143.7
129.2
153.0
112.7
151.3
162.4
150.1
87.3
90.6

153.2
149.0
169.6
169.6
169.8
169.6
169.7
118.1
116.7
135.8
121.7
150.6
115.5
115.5
116.5
176.3 E.
151.2
178.2 E.
111.3
121.4
114.9
125.1
149.7
153.4
153.9
149.3
151.8
152.5
162.8
113.8
113.7
149.5
120.5
152.0
170.9
179.2
118.4
146.7

Region and comments 2

Central Alaska. Mag. 3.7 ML . ......................
Off coast of Oregon, Mag. 5.3 m b; 4.5 Ms . ..........
Southern Alaska, Mag. 3.7 m b . .....................
Montana. .........................................
Central Alaska. Mag. 3.7 m b . ......................
South of Alaska. Mag. 4.9 m b . .....................
Kenai Peninsula, Alaska. Mag. 3.5 ML . ..............
Kentucky. Mag. 3.2, J. .............................
Mississippi. Mag. 3.5, J. ..........................
Southern Alaska. .................................
Central Alaska. ..................................
Fox Islands, Aleutian Islands. Mag. 5.4 m b ; 5.2 Mg . .
Fox Islands, Aleutian Islands. Mag. 4.3 m b . .........
Fox Islands, Aleutian Islands. Mag. 4.7 m b. ..........
Fox Islands, Aleutian Islands. Mag. 3.9 m b . .........
Fox Islands, Aleutian Islands. Mag. 4.3 m,,. .........
Central California. Mag. 2.5, P. ...................
Nevada. .........................................
Southeastern Alaska. Mag. 3.9 m b . .................
Central California. Mag. 3.3, B. ...................
Central Alaska. ...................................
Southern Nevada. .................................
........ ....do. ...................................
Southern California. Mag. 3.5, P. ..................
Rat Islands, Aleutian Islands. Mag. 5.0 m b . .........
Central Alaska. Mag. 3.2, ML . .......................
Rat Islands, Aleutian Islands. Mag. 4.3 m b . .........
Hebgen Lake, Mont., region. ........................
Central California. Mag. 3.5, 8. ...................
Southern Nevada. .................................
Off coast of nothern California. Mag. 4.2 m b . ........
Central Alaska. ..................................
Southern Alaska. Mag. 4.0 m b . ......................
Kodiak Island region. Mag. 4.9 mt . .................
Central Alaska. ..................................
Kodiak Island region. Mag. 4.7 ML . .................
Kodiak Island region. Mag. 4.2 m b . ..................
Alaska Peninsula. Mag. 4.2 m b . .....................
Utah. Mag. 2.5 ML . ................................
Utah. ............................................
Central Alaska. Mag. 3.6 m b . ........................
Central California. Mag. 3.3, 8; 3.5, P. .............
Southern Alaska. ......................... ...... .
Fox Islands, Aleutian Islands. Mag. 4.1 m b . ..........
Andreanof Islands, Aleutian Islands. Mag. 4.4 m b . ....
Southern California. Mag. 3.5, P. .................
Southern Alaska. Mag. 3.0 ML . .....................

Depth

km

..... 33

..... 18
..... 105
..... 5
..... 93
..... 33
..... 31
..... 15
..... 7
..... 124
..... 107
..... 30
..... 24
..... 56
..... 22
..... 49
..... 8
..... 10

33
..... 7
..... 33
..... 8
..... 8
..... 8
..... 52
..... 33
..... 117

33
..... 8
..... 10
.... 33
..... 93
.... 144
.... 32
..... 12
.... 29
.... 79
.... 60
.... 5
..... 5
.... 57
..... 18
, . . . . 72
.... 90
.... 46
..... 8

33



54 United States Earthquakes, 1973

TABLE l. Instrumentally determined locations of earthquakes and related phenomena that occurred in the United 
States during 1973 (excluding felt and damaging earthquakes) Continued

Date Origin time 1 
G.M.T.

Geographic 
coordinates Region and comments 2 Depth

N. lat. W. long.

Feb. 2 
2

4
4
5
5
6
6
6
6
7
9
9
9
9
9
9

10
11
11
12
13
14
14
14
14
14
15
16
16
18
18
18
18
18
18
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 

* See footnotes

03:11:02.7
17:12:43.3
05:15:27.0
19:52:57.4
23:45:13.3P
02:30:50.3P
07:09:12.2
04:52:15.1
17:36:02.8
01:00:51.8?
02:19:00.6
14:14:10.7*
20:29:34.8
15:26:44.2
07:41:05.7P
09:39:29.9
12:34:12.4*
14:09:53.1
17:38:37.0*
23:09:51.9
16:32:37.0*
04:02:39.8
06:38:54.9
12:12:24.1
20:21:50.0
04:00:50.8
04:26:29.8
06:11:46.8*
07:11:32.0
13:57:53.0
00:15:45.9
02:25:23.8
05:32:53.6
05:16:01.5*
08:31:34.8
09:31:40.8
10:23:47.5
14:48:01.6*
18:04:44.3
03:10:41.6
11:15:21.7
11:39:00.4
12:22:31.7
12:55:56.7
13:43:19.0
14:07:17.3
14:41:07.7
17:27:06.2
17:32:33.3
17:46:11.7*
18:25:01.9
at end of table.

60.1
60.3
37.4
51.4

34.1
34.4
63.1
62.3
66.3
33.6
41.8
66.2
60.0
59.4
34.1
62.1
57.1
62.3
36.4
36.8
38.1
36.8
36.8
50.1
36.8
38.1
38.1
44.6
53.8
43.9
36.8
53.0
36.8
52.8
58.2
38.1
63.5
63.4
36.8
36.8
36.8
36.8
36.8
36.8
36.8
59.9
36.8
36.8
36.8
36.8
36.8

152.9
153.7
115.7
179.0
116.8
118.4
150.8
150.8
157.5
118.4
126.8
142.1
152.7
143.3
116.1
151.2
155.9
150.7
110.4
115.9
113.3
116.0
115.9
178.0
115.9
113.1
113.2
111.6
158.9
111.2
115.9
150.6
115.9
163.9
152.7
113.2
151.6
151.1
115.9
115.9
115.9
115.9
115.9
115.9
115.9
153.4
115.9
115.9
115.9
115.8
115.9

	 km

Southern Alaska. Mag. 3.5 m6 . .......................... 103
Southern Alaska. ...................................... 186
Southern Nevada. ..................................... 5
Andreanof Islands, Aleutian Islands. Mag. 4.7 mb . ........ 60
Southern California. Mag. 3.0, P. ...................... 8
Southern California. Mag. 3.2, P. ...................... 8
Central Alaska. ....................................... HI
............do. ....................................... 96
Alaska. Mag. 4.3 m b ................................... 56
Southern California. Mag. 3.5, P. ...................... 8
Off coast of northern California. Mag. 4.7 mb . ........... 33
Alaska. Mag. 3.1 ML . .................................. 37
Southern Alaska. ...................................... 134
Gulf of Alaska. Mag. 3.9 ML . .......................... 33
Southern California. Mag. 3.3, P. ....................... 8
Central Alaska. Mag. 3.6 m». ........................... 95
Alaska Peninsula. Mag. 4.3 m b . ........................ 103
Central Alaska. Mag. 3.0 Mv ........................... 34
Eastern Arizona. Mag. 3.2 ML . .......................... 5
California-Nevada border region. ...................... 5
Utah. ................................................ 5
California-Nevada border region ....................... 5
............do. ....................................... 4
Andreanof Islands, Aleutian Islands. Mag. 4.6 mb . ........ 24
California-Nevada border region. ...................... 3
Utah. ................................................ 10
............do. ....................................... 10
Hebgen Lake, Mont., region. ........................... 15
South of Alaska. Mag. 4.9 m b . .......................... 32
Eastern Idaho. ........................................ 16
California-Nevada border region. ...................... 9
Central Alaska. Mag. 3.8 ML . ........................... 109
California-Nevada border region. ...................... 6
South of Alaska. Mag. 4.5 m b . .......................... 33
Kodiak Island region. Mag. 3.8 m,,. ...................... 71
Utah. ................................................ 19
Central Alaska. ....................................... 33
............do. ....................................... 33
California-Nevada border region. Mag. 4.0, P; 3.8, B. .... 11
California-Nevada border region. ...................... 6
California-Nevada border region. Mag. 4.0, B. .......... 6
California-Nevada border region. ...................... 6
............do. ....................................... 3
............do. ....................................... 5
.......... ..do. ....................................... 4
Southern Alaska. ...................................... 143
California-Nevada border region. ...................... 3
............do. ........................................ 3
............do. ....................................... 5
............do. ....................................... 12
............do. ....................................... 11
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TABLE \.-Instrumentally determined locations of earthquakes and related phenomena that occurred in the United 
States during 1973 (excluding felt and damaging earthquakes) Continued

Date Origin time 1 
G.M.T.

Geographic 
coordinates Region and comments ' Depth

N. lat. W. long.

Feb. 19
19
19
19
20
20
20
21
21
21
21
21
21
21
21
21
21
22
22
22
22
22
23
23
24
25
25
25
25
25
25
25
25
25
26
26
26
26
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 

See footnotes

h m s

18:53:02.0*
19:35:46.0*
20:58:08.3
23:06:22.0*
07:40:34.7
10:49:05.0P
15:43:08.1
00:28:09.2
04:30:11.0*
09:57:46.9
10:01:07.5*
11:05:08.6
14:55:08.0P
14:56:45 .OP
15:59:26.8P
18:15:46.1
23:55:03.1P
00:14:41.8P
01:23:24.2*
04:16:47.0P
09:30:19.4P
13:17:50.3*
04:13:19.1*
08:10:39.9
23:24:08.8P
03:14:20.6*
04:09:25.2*
04:11:31.3*
05:41:41.9?
06:35:58.7*
07:34:14.9*
13:00:41.0*
15:38:37.4*
20:25:42.6*
03:55:10.1*
04:09:08.0*
08:34:47.8*
19:16:21.7
00:52:29.1
01:55:48.1*
02:43:09.6*
03:43:28.6
06:50:35.0
08:38:49.6*
09:47:07.9
09:55:21.8*
11:50:35.2
13:03:01.0
18:05:53.2
18:17:07.4
19:01:39.4*
at end of table.

36.8
36.8
36.8
64.1
58.3
32.7
36.8
36.8
36.8
36.8
36.8
36.8
34.0
34.1
34.1
36.8
34.1
34.0
36.8
34.1
34.0
45.1
36.8
61.5
34.4
40.3
36.8
36.8
33.2
36.8
37.4
36.8
36.8
36.8
36.7
36.8
36.8
63.1
61.9
36.8
36.8
36.8
59.5
36.8
36.8
36.8
36.8
36.8
52.5
52.5
36.8

115.8
115.9
115.9
146.9
149.8
115.9
115.9
115.9
115.9
115.9
115.9
115.9
119.0
119.0
119.0
115.9
119.0
118.9
115.9
119.0
119.0
113.3
115.9
150.8
116.3
124.1
115.8
115.9
116.8
115.9
115.7
115.9
115.9
115.9
115.3
115.9
115.9
150.4
151.0
115.9
115.9
115.9
152.7
115.9
115.9
115.8
115.9
115.9
168.7
168.6
115.8

	Am

California-Nevada border region ......................... 15
............do. ....................................... 3
............do. ....................................... 4
Central Alaska. Mag. 2.3 ML . ........................... 33
Gulf of Alaska. Mag. 5.1 Ms; 5.5 m b . .................... 12
California-Mexico border region. Mag. 3.5, P. .......... 8
California-Nevada border region. ...................... 8
............do. ....................................... 5
............do. ....................................... 5
............do. .........................'.............. 5
............do. ....................................... 5
............do. ....................................... 4
Southern California. Mag. 3.8, P. ...................... 18
Southern California. Mag. 4.1, P. ...................... 16
Southern California. Mag. 3.8, P. ...................... 15
California-Nevada border region. ...................... 7
Southern California. Mag. 3.4, P. ........................ 12
............do. ....................................... 12
California-Nevada border region. ...................... 9
Southern California. Mag. 3.0, P. ...................... 12
Southern California. Mag. 4.0, P. ...................... 17
Montana. ............................................. 33
California-Nevada border region. ...................... 8
Southern Alaska. Mag. 3.1 m 6 . .......................... 64
Southern California. Mag. 3.1, P. ....................... 8
Near coast of northern California. Mag. 3.6, B. .......... 10
California-Nevada border region. ...................... 12
............do. .......:............................... 9
Southern California. Mag. 3.5, P. ...................... 8
California-Nevada border region. ...................... 2
Southern Nevada. ..................................... 10
California-Nevada border region. ...................... 5
............do. ....................................... 5
........... ."do. ....................................... 5
California-Nevada border region. Mag. 3.6 m 6 . .......... 5
California-Nevada border region. ...................... 5
............do. ....................................... 5
Central Alaska. ....................................... Ill
Southern Alaska. ...................................... 70
California-Nevada border region. ...................... 5
............do. ....................................... 9
............do. ....................................... 5
Southern Alaska. ...................................... 100
California-Nevada border region. ...................... 5
............do. ........................................ 5
............do. ....................................... 5
............ do. ....................................... 8
............do. ....................................... 9
Fox Islands, Aleutian Islands. Mag. 4.7 m b . .............. 47
Fox Islands, Aleutian Islands. Mag. 3.9 m b . .............. 47
California-Nevada border region ....................... 11
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TABLE \.-Instrumentally determined locations of earthquakes and related phenomena that occurred in the United 
States during 1973 (excluding felt and damaging earthquakes) Continued

Date

Feb. 28
28
28
28
28
28

Mar. 1
1
1
2
2
3
3
3
5
5
5
5
6
7
7
7
8
8
8

10
10
10
11
12
12
12
13
13
14
14
15
15
16
16
17
17
19
19
19
19
20
20
20
21
22

* See footnotes

Origin time J
G.M.T.

h m s

02:00:34.1*
03:34:17.7*
08:00:06.9
11:01:15.6
19:03:51.2
21:42:29.1
06:00:19.2
06:12:27.5
11:38:10.7*
10:47:51.6*
11:28:42.3
03:00:03.3
03:34:51.0
18:52:04.3
08:30:49.2
08:34:14.7
13:43:08.9
15:52:50.8*
08:16:00.8*
01:22:00.4
02:15:34.4*
18:11:31.2
01:10:24.7*
11:21:47.9*
16: 10:00 .2A
04:34:08.4
05:03:08.7
12:32:30.9
19:45:32.6*
03:20:16.8*
12:50:00.8*
15:08:37.0P
11:17:05.8
22:31:33.6
10:31:02.5*
21:01:50.5
07:51:37.5*
22:48:47.1
02:49:19.4
09:12:41.9*
00:54:35.8P
21:55:43.0
01:53:37.9
02:13:48.5P
07:51:16.7
08:22:22.6
06:59:33.2
19:17:02.8*
19:40:17.4*
09:30:12.0*
21:24:23.3
at end of table.

Geographic 
coordinates

N. lat.

o

36.8
36.8
36.8
36.8
65.6
53.6
44.8
36.8
51.4
51.6
41.8
41.8
41.8
41.8
63.7
37.0
61.4
57.9
40.4
59.8
57.4
62.2
51.9
51.2
37.1
62.0
38.2
63.1
60.3
52.6
40.4
36.0
36.8
36.8
58.4
63.6
53.1
60.6
62.2
61.1
34.0
63.1
36.8
33.6
59.4
59.4
52.9
40.3
59.5
59.8
51.1

W. long.

o

115.9
115.9
115.9
115.9
150.0
164.3
111.1
115.9
179.2
178.1 E.
118.5
118.5
118.7
118.4
148.4
115.1
144.2
151.9
125.6
1535
153.6
151.2
179.3
179.6 E.
116.0
150.8
113.2
150.8
151.3
168.1
124.3
117.1
115.9
115.9
149.5
150.8
168.4
150.8
151.1
147.7
119.0
150.5
115.9
118.4
145.8
145.5
166.7
125.9
152.9
153.5
179.4

Region and comments 2

California-Nevada border region .....................
............do. ...................................
............do. ...................................
............do. ...................................
Alaska. ...........................................
Unimak Island region. Mag. 4.5 m b . ................
Hebgen Lake, Mont., region. Mag. 4.3 m b . ..........
California-Nevada border region. ..................
Andreanof Islands, Aleutian Islands. Mag. 4.3 m b . ....
Rat Islands, Aleutian Islands. Mag. 3.7 m b . ..........
Nevada. Mag. 4.6, B. ..............................
............do. ...................................
Nevada. Mag. 4.0, B. ..............................
............do. ...................................
Central Alaska. Mag. 4.0 m b . ........................
Southern Nevada. .................................
Southern Alaska. Mag. 3.6 m b . ......................
Kodiak Island region. Mag. 3.0 ML . .................
Off coast of northern California. Mag. 3.4, B. ........
Southern Alaska. ..................................
Kodiak Island region. ..............................
Central Alaska. ....................................
Andreanof Islands, Aleutian Islands. Mag. 4.6 m b . ....
Rat Islands, Aleutian Islands. Mag. 3.8 m b . ..........
Southern Nevada. Nevada Test Site. Mag. 5.4, B. ....
Central Alaska. ....................................
Utah. ............................................
Central Alaska. ...................................
Kenai Peninsula, Alaska. ..........................
Fox Islands, Aleutian Islands. Mag. 4.8 m b . ..........
Near coast of northern California. Mag. 4.3 m b . ......
California-Nevada border region. Mag. 3.3, P. ......
California-Nevada border region. ..................
............do. ...................................
Gulf of Alaska. Mag. 3.6 ML . .......................
Central Alaska. ....................................
Fox Islands, Aleutian Islands. Mag. 3.7 mb . ..........
Kenai Peninsula, Alaska. Mag. 3.0 ML . ..............
Central Alaska. Mag. 4.3 m b . ........................
Southern Alaska. Mag. 3.8 ML. .....................
Southern California. Mag. 3.7, P. ..................
Central Alaska. ....................................
California-Nevada border region. ..................
Southern California. Mag. 3.5, P. ..................
Gulf of Alaska. Mag. 3.3 ML . .......................
Gulf of Alaska. Mag. 3.9 ML. ......................
Fox Islands, Aleutian Islands. Mag. 4.7 m b . ..........
Off coast of northern California. Mag. 4.2, B. .......
Southern Alaska. ..................................
............do. ...................................
Andreanof Islands, Aleutian Islands. Mag. 4.2 m b . ....

Depth

km

.... 5

.... 3

.... 5

.... 4

.... 39

.... 33

.... 5

.... 5

.... 47

.... 73

.... 5

.... 5

.... 5

.... 5
.... 106
.... 5
.... 44
.... 10
.... 33
.... 142
.... 86
.... 78
.... 103
.... 38
.... 0
.... 73
.... 5
.... 143
.... 68
.... 15
.... 33
.... 8
.... 10
.... 3
.... 33
.... 34
.... 56
.... 37
.... 72
.... 46
.... 8
.... 132
.... 10
.... 8
.... 36
.... 35
.... 16
.... 33
.... 128
.... 141
.... 51
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TABLE \.-Instrumentally determined locations of earthquakes and related phenomena that occurred in the United 
States during 1973 (excluding felt and damaging earthquakes) Continued

57

Date

Mar. 23
23
23
23
24
24
24
24
24
25
25
25
25
25
25
26
26
26
27
27
27
27
27
27
27
27
28
28
28
28
28
29
29
29
29
30
30
30
30
30
30
30
30
31
31
31

Apr. 1
1
1
2
2

* See footnotes

Origin time *
G.M.T.

h m s

09:19:48.6
11:42:08.7
13:56:07.8*
16:15:47.1
05:31:08.1P
07:51:43.5
08:11 :31.5P
08:23:30.4P
23:20:04.5*
07:30:24.2
09:56:21.5*
11:25:38.1*
16:33:13.1
18:09:31.0*
21:53:52.0?
02:10:11.2
04:09:12.1*
07:46:32.9*
01:00:19.0
01:42:41.3?
03:41:04.0
10:03:10.2
10:44:56.6?
12:31:06.7
12:43:51.3*
19:02:13.3
03:02:30.1*
10:07:02.9
11:31:29.1*
11:51:41.7*
15:38:43.0*
10:40:26.3*
11:19:45.9*
17:54:16.7?
21:35:34.7?
00:10:40.7
01:32:14.4
01:55:16.5*
02:13:27.9*
06:59:17.0*
14:16:34.0*
14:36:25.2*
20:18:59.0
05:54:33.0*
16:13:15.2*
20:33:33.5
09:44:08.1
13:22:10.9
18:25:44.8
00:42.45.0*
18:57:43.1*
at end of table.

Geographic 
coordinates

N. lat.

0

61.1
65.4
51.2
62.6
33.0
63.2
34.5
34.4
44.0
51.4
44.1
51.4
44.5
58.4
33.4
51.6
44.4
67.3
37.4
34.7
41.2
44.4
34.3
44.4
44.4
44.4
44.4
44.4
37.9
36.8
44.2
44.1
61.0
34.4
34.0
44.3
44.4
44.6
44.6
44.4
38.5
44.1
44.4
57.0
44.4
44.5
44.4
19.2
19.3
53.2
44.4

W. long.

o

148.4
148.2
174.0 E.
151.5
116.4
150.8
116.5
116.5
110.2
174.1 E.
110.2
174.0 E.
110.5
151.1
117.0
173.6
110.4
161.0
115.7
121.5
126.1
110.4
116.3
110.4
110.5
110.5
110.4
110.5
118.2
115.9
110.4
110.2
146.4
119.7
118.5
110.4
110.4
110.6
110.6
110.4
117.7
110.3
110.5
152.4
110.6
110.5
110.4
64.3
64.2

162.3
110.4

Region and comments 2

Southern Alaska. Mag. 3.0 ML. ........................
Alaska. Mag. 2.6 ML . .................................
Near Islands, Aleutian Islands. Mag. 4.4 m*. ...........
Central Alaska. ......................................
Southern California. Mag. 3.O.. P. ......................
Central Alaska. Mag. 4.2 m b . ..........................
Southern California. Mag. 3.0, P. ....................
Southern California. ................................
Yellowstone National Park, Wyo. ....................
Near Islands, Aleutian Islands. Mag. 4.9 m*. ...........
Yellowstone National Park, Wyo. ....................
Near Islands, Aleutian Islands. Mag. 4.6 m b . ............
Yellowstone National Park, Wyo. Mag. 3.4 ms . .........
Kodiak Island region. Mag. 3.9 ML . ...................
Southern California. Mag. 3.0, P. ......................
Andreanof Islands, Aleutian Islands. Mag. 4.1 mt. ......
Yellowstone National Park, Wyo. ....................
Alaska. Mag. 4.3 m t . .................................
Southern Nevada. ....................................
Off coast of California. Mag. 3.3, P. ..................
Off coast of northern California. Mag. 4.2, B; 3.7 Afs . . .
Yellowstone National Park, Wyo. ....................
Southern California. Mag. 3.2, P. ....................
Yellowstone National Park, Wyo. ....................
............do. ......................................
............do. ......................................
Yellowstone National Park, Wyo. Mag. 4.5 m b . ..........
Yellowstone National Park, Wyo. Mag. 4.0 m ft . .........
California-Nevada border region. ....................
............do. ......................................
Yellowstone National Park, Wyo. ....................
............do. ......................................
Southern Alaska. .....................................
Southern California. Mag. 3.7, P; 3.8, B. .............
Southern California. Mag. 3.3, P. .....................
Yellowstone National Park, Wyo. .....................
Yellowstone National Park, Wyo. Mag. 3.7 mt . ........
Yellowstone National Park, Wyo. ....................
............ do. ......................................
............do. ......................................
Nevada. .............................................
Yellowstone National Park, Wyo. .....................
............do. ......................................
Kodiak Island region. Mag. 3.4 mft . ....................
Yellowstone National Park, Wyo. .....................
Yellowstone National Park, Wvo. Mag. 5.1 mb . .........
Yellowstone National Park, Wyo. ....................
Virgin Islands. Mas;. 4.4 Ms; 4.7 m ft . ..................
Virgin Islands. Mag. 4.6 Mg ; 4.7 m ft . ..................
South of Alaska. Mag. 4.2 m t. ........................
Yellowstone National Park, Wyo. ......................

Depth

km

... 30

... 19

... 33

... 113
.. 8
.. 122
... 8
... 8
... 10
.. 33
.. 10
.. 33
.. 10
.. 28
.. 8
.. 44
.. 10
.. 44
.. 6
.. 8
.. 10
.. 10
.. 8
.. 10
.. 10
.. 10
.. 10
.. 10
.. 5
.. 5
.. 10
.. 10
.. 70
.. 8
.. 8
.. 10
.. 10
.. 10
.. 10
.. 10
.. 5
.. 10
.. 10
. . 65
.. 10
. . 10
.. 5
. . 33
. . 34
.. 33
.. 5
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TABLE l. Instrumentally determined locations of earthquakes and related phenomena that occurrred in the United 
States during 197? (excluding felt and damaging earthquakes) Continued

Date

Apr. 2
3
4
4
4
4
5
5
6
6
6
6
6
7
7
7
8
9
9
9

10
10
11
12
12
12
12
12
12
12
13
13
13
13
13
13
14
14
15
16
16
17
17
18
18
18
19
19
20
20
20

* See footnotes

Origin time l
G.M.T.

h m s

19:48:40.3*
01:29:06.5
03:42:39.0
15:14:30.0*
15:43:26.6
17:05:02.3
10:20:05.4
16:30:24.7
12:22:06.9*
17:54:32.4*
18:28:56.9
18:46:13.7*
23:46:08.7*
07:24:54.5
19:16:49.9*
22:51:13.7P
11:32:20.0*
09:46:25.6P
10:30:58.7
13:44:08.0
05:09:22.7
19:01:03.7*
10:40:53.2*
03:15:06.9
03:19:59.7
03:24:14.2
05:41:42.6
10:57:48.3*
13:57:02.8P
21:22:33.3P
03:31:07.0*
04:36:59.2*
06:50:37.3
08:45:32.3P
21:17:52.6
23:35:40.6*
14:09:57.4*
18:44:44.8*
19:18:55.8*
02:43:51.3
20:47:41.1*
09:08:57.1*
19:41:38.5
06:40:15.6
11:20:43.0
12:21:53.3]
10:25:30.8P
16:59:42.7E
00:49:33.8
03:44:44.4
12:38:51.7*
at end of table.

Geographic 
coordinates

N. lat.

o

44.4
63.1
61.5
44.6
63.0
62.2
60.1
44.4
51.3
69.5
51.8
51.6
44.7
64.7
44.1
34.3
64.7
34.3
44.1
51.8
63.6
52.2
51.1
44.4
44.4
44.4
51.7
35.4
34.3
34.3
38.2
36.0
42.1
35.7
41.9
61.2
60.6
59.8
52.8
59.8
60.8
51.5
59.7
60.9
62.5
38.5
34.7
34.3
36.5
37.1
57.7

W. long.

c

110.4
150.5
151.9
110.6
150.8
151.4
151.2
110.5
174.1 E.
144.4
173.5
173.3
110.6
160.2
110.2
116.3
160.0
116.3
110.5
178.3 E.
149.8
177.1
178.1 E.
110.5
110.5
110.5
179.9
113.7
116.3
116.4
117.1
116.1
112.6
116.5
106.7
146.8
150.6
146.7
172.7 E.
153.4
150.7
179.6 E.
146.3
152.9
152.0
90.2

118.7
112.6
118.0
118.2
156.0

Region and comments 2

Yellowstone National Park, Wyo.. ...................
Central Alaska. ....................................
Southern Alaska. ..................................
Yellowstone National Park, Wyo. ...................
Central Alaska. Mag. 4.2 m b . ........................
Central Alaska. ....................................
Kenai Peninsula, Alaska. ...........................
Yellowstone National Park, Wyo. ..................
Near Islands, Aleutian Islands. Mag. 4.2 m b . ..........
Alaska. ............................................
Andreanof Islands, Aleutian Islands. Mag. 4.9 ML . ....
Andreanof Islands, Aleutian Islands. Mag. 4.7 mb . ....
Yellowstone National Park, Wyo. ..................
Central Alaska. ....................................
Yellowstone National Park, Wyo. ..................
Southern California. Mag. 3.2, P. ..................
Central Alaska. ....................................
Southern California. Mag. 3.0, P. ..................
Yellowstone National Park, Wyo. Mag. 3.6 mb . .......
Rat Islands, Aleutian Islands. Mag. 4.1 m b . ..........
Central Alaska. Mag. 3.6 mb . ........................
Andreanof Islands, Aleutian Islands. Mag. 4.0 m b . ....
Rat Islands, Aleutian Islands. Mag. 4.7 m b. ..........
Yellowstone National Park, Wyo. ...................
............do. ....................................
Yellowstone National Park, Wyo. Mag. 4.2 m b . .......
Andreanof Islands, Aleutian Islands. Mag. 3.8 m b . ....
Western Arizona. ...................................
Southern California. Mag. 3.7, P. ...................
Southern California. Mag. 3.0, P. ...................
Nevada. ...........................................
California-Nevada border region. ...................
Eastern Idaho. .....................................
Central California. Mag. 3.0, P. ....................
Wyoming. .........................................
Southern Alaska. ..................................
Kenai Peninsula, Alaska. Mag. 3.5 m b . ...............
Gulf of Alaska. .....................................
Near Islands, Aleutian Islands. Mag. 4.1 m b . ...........
Southern Alaska. ...................................
Kenai Peninsula, Alaska. Mag. 3.2 ML . ...............
Rat Islands, Aleutian Islands. Mag. 3.9 mb . ...........
Gulf of Alaska. Mag. 3.6 m b . ....................
Southern Alaska. Mag. 3.8 m b . .............
Central Alaska. Mag. 3.0 ML . ....... ... . . .
Eastern Missouri. Mag. 2.5, J. ......... ...
Southern California. Mag. 3.5. P. ................
Western Arizona. Chemical explosion. Mag. 4.5 m,,. . . .
Central California. .................................
California-Nevada border region. ....................
Alaska Peninsula. ..................................

Depth

km

.... 5

.... 117

.... 109

.... 5

.... 124

.... 46

.... 88

.... 5

.... 33

.... 33

.... 21

.... 40

.... 5

.... 33

.... 5

...... 8

.... 33

.... 8

.... 5

.... 66

.... 120

.... 217

.... 43

.... 10

.... 10

.... 10

.... Ill
8

.... 8

.... 8

.... 13

.... 8

.... 10

.... 8

.... 10

.... 57
... 57

. . . . 87
... 79

.... 146
.....33
... 66
... 11
... 146
... 33
... 15
... 8
... 0
... 8
.. 10
... 157
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TABLE }. Instrument ally determined locations of eartliquahes and related phenomena that occurred in the United 
States during 1973 (excluding felt and damaging earthquakes) Continued

59

Date

Apr. 20
21
21
22
22
22
22
22
23
23
23
23
25
26
26
27
27
28
28
28
29

May 1
2
3
4
4
4
6
6
6
6
7
8
8
9
9

10
10
12
12
12
12
12
12
12
13
14
14
15
16
16

* Sec footnotes

Origin time '
G.M.T.

It m s

19:06:54.1*
05:50:40.4*
08:00:11.5
03:40:54.1
05:27:56.6*
15:00:38.0*
21:44:55.4*
22:45:11.9*
00:30:08.6
06:58:36.3
08:35:40.3*
20:53:38.8*
22:25:OO.OA
15:15:00.8*
17:15:00.2A
11:00:19.8*
22:53:30.3
02:30:32.2*
17:01:30.1
22:13:16.9*
04:55:10.4*
20:16:38.3*
07:58:59.6
10:09:47.7P
02:35:19.2*
07:38:44.7
10:30:10.0
07:02:24.2
10:00:16.9*
10:54:08.4
18:16:57.3
17:39:45.7
10:26:11.2
12:41 :26.0P
11:53:51.3P
17:00:06.2*
05:32:24.4P
13:30:48.7P
06:05:10.0*
07:05:16.6*
07:13:58.6*
07:23:49.4
14:47:00.6
21:55:23.5P
23:39:50.4
06:12:01.5*
01:01:08.5
22:33:37.4
15:21:01.5
05:03:01.3*
11:44:03.7
at oriel of table.

Geographic 
coordinates

N. lat.

o

43.9
37.1
44.4
63.6
44.8
52.7
51.0
51.0
52.5
37.3
37.2
66.4
37.0
37.0
37.1
43.6
60.2
52.4
61.6
37.5
50.8
50.0
61.8
34.2
19.0
64.7
64.7
57.2
56.8
63.2
59.5
65.4
63.1
34.3
34.2
61.3
35.9
33.4
58.4
53.6
53.4
53.5
62.1
34.0
37.4
41.9
37.3
63.8
38.0
60.5
63.3

W. long.

c

111.1
118.3
110.4
150.9
160.4
175.2
179.9
179.9
175.8
115.2
115.2
157.5
116.0
116.0
116.1
127.1
153.2
175.8
151.5
118.5
178.7
178.5
151.3
116.2
65.0

149.4
149.5
153.2
153.2
150.7
152.1
150.0
150.7
116.3
116.2
143.3
117.2
116.3
151.7
163.7
163.9
163.7
149.7
119.0
114.2
126.7
114.2
148.5
114.7
151.7
150.3

Region and comments 2

Eastern Idaho. ........ ...........................
California-Nevada border region. ..................
Yellowstone National Park, Wyo. Mag. 3.6 m b . .......
Central Alaska. Mag. 4.5 ML; 4.4 m b . ................
Alaska Peninsula. Mag. 4.2 m b . ......................
Andreanof Islands, Aleutian Islands. Mag. 3.9 m b . ....
Andreanof Islands, Aleutian Islands. Mag. 4.0 m b . ....
Andreanof Islands, Aleutian Islands. Mag. 4.1 mb . ....
Andreanof Islands, Aleutian Islands. Mag. 3.6 m b . ....
Southern Nevada. ..................................
............do. ..................................
Alaska. ............................................
Southern Nevada. Mag. 4.3, B. ....................
Southern Nevada. Mag. 4.1 m b . ......................
Southern Nevada. Mag. 5.3, B. ....................
Off coast of Oregon. Mag. 4.9 in,,. ....................
Southern Alaska. ...................................
Andreanof Islands, Aleutian Islands. Mag. 3.7 m b . ....
Southern Alaska. ..................................
California-Nevada border region. ...................
Andreanof Islands, Aleutian Islands. Mag. 3.7 m b . ....
Andreanof Islands, Aleutian Islands. Mag. 4.6 ML . ....
Southern Alaska. ...................................
Southern California. Mag. 3.6, P. ..................
Puerto Rico region. Mag. 4.1 m h . ....................
Central Alaska. Mag. 3.3 ML. ........................
Central Alaska. Mag. 3.1 Mf . .......................
Kodiak Island region. Mag. 4.4 m h . ..................
Kodiak Island region. Mag. 3.9 m b . ..................
Central Alaska. ....................................
Southern Alaska. Mag. 3.9 «? . ......................
Alaska. Mag. 3.4 Af, . ..............................
Central Alaska. Mag. 3.5 »? . ........................
Southern California. Mag. 3.6, P. ..................
Southern California. Mag. 3.0, P. ..................
Southern Alaska. Mag. 3.6 M7 . ......................
Central California. Mag. 3.1, P. ....................
Southern California. Mag. 3.1. P. ..................
Kodiak Island region. Mag. 3.8 M{ . ..................
Unimak Island region. Mag. 4.3 m h . ....... .........
Unimak Island region. Mag. 3.9 m h . ......... ......
Unimak Island region. Mag. 4.5 m h ... . .........
Central Alaska. Mag. 3.3 m h . ....... ............. .
Southern California. Mag. 3.4, P. .............. ...
Southern Nevada. .................................
Off coast of northern California. Mag. 4.5 m,,. ........
Southern Nevada. .............................. ...
Central Alaska. .................................. .
Nevada. ...........................................
Kenai Peninsula. Alaska. ...........................
Central Alaska. Mag. 2.6 Mf . .......................

Depth

km

..... 17

..... 8

..... 10
.... 14
.... 33
.... 211
.... 45
.... 42
.... 178
.... 5
..... 5
.... 33
.... 0
.... 5
.... 0
.... 33
.... 149
.... 167
.... 97
.... 5
.... 33
.... 33
.... 85
.... 8
.... 54
.... 22
.... 24
.... 53
.... 95
.... 154
.... 70
.... 39
.... 125
.... 8
.... 8
.... 33
.... 8
.... 8
.... 48
.... 33
.... 33
.... 30
.... 59
.... 8
.... 10
.... 33
.... 10
.... 112
.... 10
. . . . 73
. . . . 33
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TABLE l. Instrumentally determined locations of earthquakes and related phenomena that occurred in the United 
States during 1973 (excluding felt and damaging earthquakes) Continued

Date

May 16
17
18
20
21
23
24
24
24
24
25
25
25
25
25
25
25
26
26
27
27
27
28
28
29
29
29
29
29
30
30
31
31
31

June 1
1
4
4
4
5
5
5
5
6
6
6
6
7
9

10
10

* See footnotes

Origin time *
G.M.T.

h m s

22:45:13.2
16:00:OO.OA
10:54:15.8
16:20:06.8
05:36:29.8
17:48:59.0
09:45:32.0B
10:33:36.1
13:30:00.7*
22:36:34.8
00:02:03.8
02:57:50.1
03:10:15.0
06:14:09.4*
11:36:25.9
13:17:26.1
23:07:51.2
13:12:10.1
23:46:34.9
02:39:27.0
10:12:40.8*
21:59:22.5*
01:53:55.4
18:14:11.3*
01:45:26.8
01:46:44.9
05:12:02.6*
21:34:13.1*
22:04:22.7*
17:33:51.0
21:45:16.7*
05:34:13.7*
14:35:18.7
17:36:52.9
02:42:25.2
21:22:21.3
00:20:16.3
02:42:39.4*
16:21:22.8
02:58:15.3
03:37:14.6
09:11:02.2B
17:00:00.2A
06:20:35.9B
07:21:41.9*
13:00:00.1A
17:22:22.1*
21:57:58.5*
12:37:26.2
06:38:18.0*
22:22:07.7
at end of table.

Geographic 
coordinates

N. lat.

°

61.7
39.8
63.5
37.9
61.8
64.0
36.8
59.9
37.2
51.9
51.8
51.7
63.2
51.6
43.3
53.2
60.4
51.3
32.6
37.3
36.9
39.3
59.8
51.8
51.2
51.7
51.3
42.4
40.0
26.3
41.9
40.6
58.1
51.3
57.0
41.9
60.1
51.7
51.6
54.0
63.6
37.4
37.2
39.8
52.2
37.2
43.4
58.7
45.0
36.3
37.2

W. long.

°

149.9
108.4
147.9
113.5
150.2
150.7
121.6
148.8
116.1
173.4
173.4
173.3
150.7
173.3
126.8
161.3
152.6
179.7
118.0
115.1
114.9
115.1
153.3
173.8
179.9
176.2 E.
176.0 E.
107.1
115.2
110.7
106.7
119.3
148.7
176.3 E.
153.3
106.7
147.2
176.3 E.
174.6 E.
164.0
150.9
118.6
116.2
122.1
170.2
116.3
126.1
152.8
111.1
118.0
116.3

Region and comments 2

Southern Alaska. Mag. 3.0 ML . ........................
Colorado. Underground explosion. Mag. 5.7, B; 4.1 Ms . .
Central Alaska. ......................................
Utah. ..............................................
Southern Alaska. .....................................
Central Alaska. Mag. 3.7 ML . .........................
Central California. Mag. 3.1, B. ......................
Kenai Peninsula, Alaska. Mag. 3.9 ML . ..................
Southern Nevada. Mag. 3.9, B. ........................
Andreanof Islands, Aleutian Islands. Mag. 4.4 mb . .......
Andreanof Islands, Aleutian Islands. Mag. 4.1 mt. .......
Andreanof Islands, Aleutian Islands. Mag. 4.5 mb. ......
Central Alaska. Mag. 4.0 m,,. ..........................
Andreanof Islands, Aleutian Islands. Mag. 4.5 m b . .......
Off coast of Oregon. Mag. 4.2 ?» . ......................
South of Alaska. Mag. 4.9 m 6 . .........................
Southern Alaska. Mag. 3.4 m 6 . .........................
Andreanof Islands, Aleutian Islands. Mag. 4.9 m b . .......
Off coast of California. Mag. 4.3, P. ...................
Southern Nevada. ....................................
............do. ......................................
Nevada. .............................................
Southern Alaska. ....................................
Andreanof Islands, Aleutian Islands. Mag. 3.7 mt . ......
Andreanof Islands, Aleutian Islands. Mag. 4.1 mt . ......
Rat Islands, Aleutian Islands. Mag. 5.5, B; 5.7 MS . ......
Rat Islands, Aleutian Islands. Mag. 3.9 m b . ............
Wyoming. ...........................................
Nevada. .............................................
Gulf of California. Mag. 5.0, B. ......................
Wyoming. ................ .........................
Nevada. ............................................
Gulf of Alaska. Mag. 3.2 ML ; 3.6 m6 . ..................
Rat Islands, Aleutian Islands. Mag. 5.0 Ms ; 4.8 mb . .....
Kodiak Island region. Mag. 4.0 in b . ...................
Wyoming. ...........................................
Southern Alaska. Mag. 3.3 ML . ........................
Rat Islands, Aleutian Islands. Mag. 4.3 m b . ............
Near Islands, Aleutian Islands. Mag. 4.5 m t . ............
Unimak Island region. Mag. 4.8 m b . ...................
Central Alaska. Mag. 3.1 ML . .........................
California-Nevada border region. Mag. 3.3, B. .........
Southern Nevada. Nevada Test Site. Mag. 4.8, B. ......
Northern California. Mag. 3.6, B. .....................
Fox Islands. Aleutian Islands. Mag. 4.4 mh . ............
Southern Nevada. Nevada Test Site. Mag. 5.5, B. ......
Off coast of Oregon. Mag. 4.5 mh . .....................
Kodiak Island region. ...............................
Montana. ............................................
Central California. ..................................
Southern Nevada. ....................................

Depth

km

.. 38

.. 0

.. 3

.. 6

.. 51

.. 34

.. 2
,. 33
.. 5
,. 50
.. 24
.. 45
.. 118
.. 47
,. 33
,. 39
.. 98
.. 56
.. 10
.. 5
.. 5
.. 5
.. 129
.. 54
.. 46
.. 46
.. 42
.. 33
.. 5
.. 33
.. 33
.. 5
.. 33
.. 10
.. 51
.. 5
.. 14
.. 20
.. 48
.. 17
.. 38
.. 2
.. 0
.. 3
.. 33
.. 0
.. 33
.. 144
. . 5
.. 5
.. 5
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TABLE \. Instrninentall\ determined locations of earthquakes and related phenomena tliat occurred in the United 
States during 1973 (excluding felt and damaging earthquakes) Continued

Date

June 11
12
12
12
13
14
15
15
16
16
16
16
16
16
16
17
17
17
17
17
17
18
18
18
19
20
21
21
21
21
21
21
22
22
23
23
24
25
26
26
26
26
27
27
27
28
28
28
28
28
29

* See footnotes

Origin time l
G.M.T.

h m s

07:56:21.9
04:51:09.0
06:48:51.8
08:15:49.9
13:12:35.8B
21:58:40.6*
19:18:51.7
19:42:30.2P
07:34:44.9*
07:50:45.2
14:36:43.6
16:17:18.3
17:40:30.2P
18:53:30.0*
23:54:44.2*
00:00:46.7
01:17:34.1*
02:41:14.2*
09:17:26.0
09:34:41.4
16:53:24.3
06:49:38.7*
08:20:37.6*
20:34:18.5
10:50:09.9P
16:59:38.8*
13:33:36.6P
14:44:59.6
14:55:07. IP
I5:45:29.0P
22:02:12.9*
22:47: 19.2P
13:32:50.8*
17:20:50.3*
16:23:32.9
21:57:57.1*
11:37:32.8*
07:11:23.5
00:41:48.8
14:41:30.8
21:11:06.0*
23:37:56.5P
03:22:25.7*
14:42:36.2
17:07:25.6*
00:17:57.2P
02:30:24.7P
07:50:46.8*
19:15:12.4A
19:45:00.5*
10:03:50.3

at end of table.

Geographic 
coordinates

N. lat.

o

37.2
63.6
37.2
37.2
41.4
42.8
41.2
34.0
60.3
64.7
37.2
51.4
33.0
39.2
40.1
40.1
42.8
40.1
44.7
65.5
51.7
40.0
43.5
37.5
32.8
60.5
33.1
37.1
33.0
33.1
39.2
33.1
58.5
37.1
63.3
39.4
37.8
52.9
59.4
60.1
59.5
34.0
44.6
64.9
37.1
34.6
34.9
37.2
37.1
37.1
61.9

W. long.

o

116.3
148.0
116.3
116.3
123.4
108.5
125.5
117.6
151.7
147.2
116.3
179.3
116.3
115.1
119.2
119.1
107.2
119.1
111.0
150.2
176.4 E.
119.1
126.6
116.6
117.7
145.2
115.6
116.0
115.6
115.6
115.2
115.6
138.6
117.0
150.4
115.0
116.2
174.7
144.7
153.4
145.1
116.8
111.2
147.8
117.0
117.1
116.7
116.6
116.1
116.0
150.6

Region and comments 2

Southern Nevada ..................................
Central Alaska. ...................................
Southern Nevada. ..................................
Southern Nevada. Mag. 4.8 m b. .....................
Northern California. Mag. 3.5, B. ...................
Wyoming. Probable blast. .........................
Off coast of northern California. Mag. 4.1 MS . .......
Southern California. Mag. 3.0, P. ...................
Kenai Peninsula, Alaska. ..........................
Central Alaska. Mag. 3.5 ML . .......................
Southern Nevada. ..................................
Andreanof Islands, Aleutian Islands. Mag. 4.4 m b . ....
Southern California. Mag. 3.4, P. ..................
Nevada. ...........................................
............do. ..................................
............ do. ...................................
Wyoming. .........................................
Nevada. ..........................................
Hebgen Lake, Mont., region. .......................
Alaska. Mag. 3.0 ML . ...............................
Rat Islands, Aleutian Islands. Mag. 5.0 m,,. ..........
Nevada. Mag. 3.6 m h . ...............................
Off coast of Oregon. Mag. 4.1 A/s ; 4.8 m b. ...........
Southern Nevada. .................................
California-Mexico border region. Mag. 3.2, P. .......
Southern Alaska. ..................................
Southern California. Mag. 3.0, P. ..................
Southern Nevada. Mag. 5.4, B. .....................
Southern California. Mag. 3.0, P. ...................
Southern California. Mag. 3.4, P. ...................
Nevada. ...........................................
Southern California. Mag. 3.0, P. ...................
Southeastern Alaska. Mag. 2.5 mb . ..................
California-Nevada border region. ...................
Central Alaska. Mag. 3.6 m b . .......................
Nevada. ...........................................
Southern Nevada. Mag. 4.2 m h . ......................
Andreanof Islands, Aleutian Islands. Mag. 5.2 ni b . ....
Gulf of Alaska. Mag. 3.9 M7 . ........................
Southern Alaska. ..................................
Gulf of Alaska. Mag. 3.1 M,. .......................
Southern California. Mag. 3.0, P. ............. .....
Hebgen Lake, Mont., region ........................
Central Alaska. Mag. 3.0 ML . ........................
California-Nevada border region. ...................
Southern California. Mag. 3.0, P. ...................
Southern California. Mag. 3.3, P. ...................
Southern Nevada. ..................................
Southern Nevada. Nevada Test Site. Mag. 5.2, B. ....
Southern Nevada. . ................................
Southern Alaska. . .................................

Depth

km

..... 10
.... 11
.... 10
.... 5
.... 6
.... 0
.... 33
.... 8
.... 82
.... 7
.... 2
.... 51
.... 8
.... 10
..... 10
..... 10
.... 10
.... 10
.... 10
.... 26
.... 53
.... 10

33
.... 12

8
.... 33
.... 8
.... 5
.... 8
.... 8
.... 5
.... 8
.... 33
.... 5
.... 112
.... 5
.... 5
.... 207
.... 15
.... 129
.... 33
.... 8
.... 33
.... 14
.... 5
.... 8
.... 8
.... 5
.... 0
.... 5
.... 60
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TABLE \.-lnstrumentally determined locations of earthquakes and related phenomena that occurred in the United 
States during 1973 (excluding felt and damaging earthquakes) Continued

Date

July 1
1
2
2
2
3
3
3
3
3
4
4
4
4
4
4
5
5
7
8
9

10
13
13
14
14
14
15
15
15
16
16
16
16
17
19
19
20
21
22
23
23
24
25
27
28
30
30
30

Aug. 1
2

* See footnotes

Origin time J
G.M.T.

h m s

00:32:09.8P
15:06:37.4*
13:36:52.6*
14:10:39.9
22:54:45.9
11:23:22.7*
14:32:47.4
16:30:37.5
17:44:16.5
22:33:42.7*
06:32:04.4P
07:17:06.1*
09:50:24.0
12:25:40.1
13:26:20.3
14:17:09.8
07:45:24.9*
08:51:30.3*
02:57:19.2
00:37:02.8*
10:25:15.0*
23:57 :20.8P
00:02:54.0*
05:11:05.0*
04:07:05.3P
05:08:22.1
10:54:01.0*
02:14:54.8*
08:20:30.48
10:32:37.78
03:43:02.1P
05:27:22.2*
06:36:42.8*
21:20:16.9*
14:15:23.1P
07:14:35.3
15:05:03.2
20:33:49.4*
00:41:39.8
07:33:43.8
15:28:59.9*
18:51:02.3
13:50:41.2
04:58:06.4*
13:54:50.7*
19:58:47.1
01:06:55.2
09:18:42.1
17:38:34.2
09:20:48.8*
01:03:26.5P
at end of table.

Geographic 
coordinates

N. lat.

0

34.1
57.6
57.9
60.9
57.9
52.5
59.8
58.1
58.0
58.0
34.1
58.1
52.1
37.4
58.0
44.7
58.0
58.0
52.5
60.8
57.1
33.5
37.1
60.1
34.4
58.0
37.0
59.4
43.9
43-3

34.0
30.0
39.1
57.7
34.4
52.7
60.2
58.7
60.1
63.8
50.7
52.3
61.6
60.3
58.1
58.0
64.7
37.6
63.0
36.0
34.2

W. long.

0

116.8
137.7
136.9
151.0
137.7
172.0 E.
153.5
137.7
137.9
138.0
116.7
137.3
171.4
118.6
137.9
129.4
137.3
137.4
168.3
147.0
140.0
116.8
116.4
140.9
116.9
138.0
112.9
152.4
74.4
74.4

116.4
105.9
111.5
137.6
116.8
172.1 E.
151.8
150.8
151.0
149.1
171.6
174.8
147.4
153.1
137.7
137.9
149.4
115.1
149.8
120.5
117.4

Region and comments 2

Southern California. Mag. 3.0, P. ...................
Off coast of southeastern Alaska. Mag. 3.8 m b . ........
Southeastern Alaska. Mag. 3.8 m b . ..................
Renal Peninsula, Alaska. Mag. 3.0 ML. ..............
Off coast of southeastern Alaska. Mag. 4.5 mb . .......
Near Islands, Aleutian Islands. Mag. 4.7 mb . ..........
Southern Alaska. ..................................
Southeastern Alaska. Mag. 4.6 mb . ..................
Southeastern Alaska. Mag. 5.1 mb . ...................
Southeastern Alaska. Mag. 3.7 m b . ...................
Southern California. Mag. 3.4, P. ....................
Southeastern Alaska. Mag. 4.5 m b . ...................
Fox Islands, Aleutian Islands. Mag. 4.6 Mg . ..........
California Nevada border region. Mag. 3.2, B. .......
Southeastern Alaska. Mag. 4.6 mb . ..................
Off coast of Oregon. Mag. 4.5 mb . ...................
Southeastern Alaska. Mag. 4.1 mb . ..................
Southeastern Alaska. Mag. 3.9 m b. ...................
Fox Islands, Aleutian Islands. Mag. 4.8 mb . ..........
Southern Alaska. Mag. 3.4 ML. ......................
Off coast of southeastern Alaska. Mag. 3.2 ML . .......
Southern California. Mag. 3.1, P. ...................
Southern Nevada. ..................................
Southeastern Alaska. Mag. 3.6 ML . ..................
Southern California. Mag. 3.0, P. ...................
Southeastern Alaska. Mag. 5.0 m b . ...................
Utah. .............................................
Southern Alaska. Mag. 4.1 mb. .....................
New York. ........................................
New York. Mag. 3.4 mb . ............................
Southern California. Mag. 3.0, P. ....................
Texas-Mexico border region. Mag. 3.2 mb. ..........
Utah. Mag. 4.2 m b . ................................
Off coast of southeastern Alaska. Mag. 3.8 m b . .......
Southern California. Mag. 3.5, P. ...................
Near Islands, Aleutian Islands. Mag. 4.6 m b . ........
Kenai Peninsula, Alaska. Mag. 4.7 m b . ..............
Gulf of Alaska. Mag. 3.6 ML . .......................
Kenai Peninsula, Alaska. Mag. 3.1 ML . ..............
Central Alaska. Mag. 4.1 mb . .......................
Aleutian Islands region. Mag. 4.7 m b . ...............
Andreanof Islands, Aleutian Islands. Mag. 4.7 mb . ....
Southern Alaska. Mag. 3.3 ML . .....................
Southern Alaska. ..................................
Southeastern Alaska. Mag. 4.0 m b . ..................
Southeastern Alaska. Mag. 4.7 m b . ..................
Central Alaska. Mag. 3.1 ML . ......................
Southern Nevada. Mag. 3.5 ML . ....................
Central Alaska. Mag. 3.5 rn b . .......................
Central California. .................................
Southern California. Mag. 3.0, P. ...................

Depth

km

..... 8
.... 33
.... 33
.... 33
.... 33
.... 36
.... 154
.... 33
.... 33
.... 33
.... 8
.... 33
.... 41
.... 5
.... 33
.... 33
.... 33
.... 33
.... 47
.... 33
.... 33
.... 8
.... 33
.... 46
.... 8
.... 33
.... 18
.... 79
.... 1
.... 1
.... 8
.... 33
.... 10
.... 33
.... 8
.... 46
.... 95
.... 33
.... 33
.... 120
.... 33
.... 84
.... 33
.... 153
.... 5
.... 10
.... 19
.... 5
.... 102
.... 5
.... 8



Earthquake Descriptions

TABLE \.-Instrumentally determined locations of earthquakes and related phenomena that occurred in the United 
States during 19T3 (excluding felt and damaging earthquakes) Continued

63

Date

Aug. 2
3
3
3
5
5
6
7
9

10
10
11
12
15
16
16
16
17
17
17
17
17
17
18
18
18
19
20
20
21
21
21
21
22
22
23
23
25
25
25
27
27
27
27
27
27
28
29
29

Sept. 1
2

* Sec footnotes

Origin time 1
G.M.T.

h m s

16:10:42.38
02:01:39.2*
03:57:06.8
21:47:52.0
13:25:17.4P
18:41:52.8
06:26:15.2*
11:50:27.4P
06:28:23.8*
09:41:25.1
20:47:28.6
02:40:10.0
13:53:58.0*
12:20:56.7P
14:34:56.4*
16:50:23.9*
18:15:06.6*
01:31:08.8
13:00:49.6*
13:55:56.6*
20:09:08.9
21:30:02.3
23:58:04.4*
13:43:38.1
16:52:00.2
19:14:04.8
17:34:51.3
01:16:58.4*
09:22:15.9
03:18:43.9
03:27:10.8
03:43:48.1
06:45:45.1
01:01:13.3
23:19:31.5
10:07:54.0
20:58:13.6
10:26:49.1
12:32:36.0
23:09:43.5*
00:28:21.0*
02:11:52.9*
06:26:46.1
06:45:44.4
14:03:51.2
16:39:33.7
03:34:31.2
15:22:45.9
22:16:02.6
10:02:51.0
01:39:41.2*
at end of table.

Geographic 
coordinates

N. lat.

0

36.6
57.9
53.2
41.9
33.8
60.4
44.7
32.5
57.8
54.2
41.9
62-9
57.9
33.3
51.6
51.3
51.3
63.7
58.4
52.4
41.9
62.9
41.9
61.3
60.0
60.1
63.2
43.5
61.9
64.1
60.0
54.0
60.2
51.8
64.6
58.2
51.8
64.5
63.0
37.4
51.2
51.3
51.7
51.1
51.2
51.7
63.0
59.9
63.2
61.0
43.7

W. long.

0

121.2
137.5
169.8
106.8
117.5
153.1
110.6
118.1
137.4
162.6
106.7
150.6
138.1
116.3
176.4
176.5
176.6
149.5
151.1
172.1 E.
106.8
151.2
106.4
147.2
147.3
147.2
150.4
126.5
150.9
148.2
153.3
166.4
153.2
175.5 E.
147.2
154.5
173.5
148.1
148.4
118.3
179.2
179.3
173.7
179.0
179.3
173.8
150.5
149.1
150.6
147.2
127.5

Region and comments 2

Central California. Mag. 3.3, B. ....................
Off coast of southeastern Alaska. Mag. 3.5 mb . .......
Fox Islands, Aleutian Islands. Mag. 5.0 mb . ..........
Wyoming. Probable explosion. Mag. 4.1 m b . .........
Southern California. Mag. 3.2, P. ...................
Southern Alaska. Mag. 3.3 m b. ......................
Yellowstone National Park, Wyoming. ..............
Off coast of California. Mag. 3.4, P. ................
Off coast of southeastern Alaska. Mag. 3.8 m b . .......
Alaska Peninsula. Mag. 4.8 m b . ....................
Wyoming. Probable explosion. Mag. 3.6 m b . ........
Central Alaska. ...................................
Off coast of southeastern Alaska. Mag. 3.3 m b . ........
Southern California. Mag. 3.0, P. ...................
Andreanof Islands, Aleutian Islands. Mag. 4.0 mb . ....
Andreanof Islands, Aleutian Islands. Mag. 4.1 m b . ....
Andreanof Islands, Aleutian Islands. Mag. 4.6 m b . ....
Central Alaska. ....................................
Kodiak Island region. Mag. 3.5 ML . .................
Near Islands, Aleutian Islands. Mag. 4.4 m b . .........
Wyoming. .........................................
Central Alaska. ....................................
Wyoming. .........................................
Southern Alaska. Mag. 3.0 ML. ......................
Southern Alaska. Mag. 3.4 ML . ......................
Southern Alaska. Mag. 4.7 m b . .....................
Central Alaska. Mag. 4.1 mb . .......................
Off coast of Oregon ................................
Southern Alaska. ...................................
Central Alaska. Mag. 3.8 ML. .......................
Southern Alaska. Mag. 3.7 m>. ......................
Fox Islands, Aleutian Islands. Mag. 4.9 m t . ..........
Southern Alaska. ...................................
Rat Islands, Aleutian Islands. Mag. 4.2 m t . ..........
Central Alaska. Mag. 3.3 ML . .......................
Alaska Peninsula. ..................................
Andreanof Islands, Aleutian Islands. Mag. 4.7 m h . ....
Central Alaska. Mag. 3.0 ML. ......................
Central Alaska. ....................................
California Nevada border region. ..................

Andreanof Islands, Aleutian Islands. Mag. 4.6 m h . . . .
Andreanof Islands, Aleutian Islands. Mag. 5.1 m b . . . .
Andreanof Islands, Aleutian Islands. Mag. 4.5 m b . . . .
............ do. ...................................
............do. ...................................
Central Alaska. ....................................
Kenai Peninsula, Alaska. Mag. 3.3 m 6 . ..............
Central Alaska. ....................................
Southern Alaska. ..................................
Off coast of Oregon. Mag. 4.6 m b . ...................

Depth

km

.... 8

.... 33

.... 124

.... 0

.... 8

.... 133

.... 5

.... 8

.... 33

.... 53

.... 0

.... 120

.... 33

.... 8

.... 55

.... 47

.... 53

.... 122

.... 33

.... 39

.... 10

.... 137

.... 10

.... 33

.... 43

.... 19

.... 130

.... 33

.... 77

.... 23

.... 125

.... 96

.... 143

.... 49

.... 33

.... 121

.... 38

.... 33

.... 88

.... 3
. . . . 53
. . . . 51
. . . . 51
. . . . 62
.... 60
. . . . 58
. ... 133
.... 51
. ... 130
. . . . 64
. . . . 22



64 United States Earthquakes, 1973

TABLE l. lnstrumentally determined locations of earthquakes and related phenomena that occurred in the United 
States during 197) (excluding felt and damaging earthquakes) Continued

Date

Sept. 2
2
3
4
5
5
6
8
8
9

10
10
11
11
11
12
14
14
14
16
16
16
17
17
17
18
18
18
19
19
20
20
20
21
22
22
22
22
22
22
23
24
25
26
26
26
27
28
28
28
29

* See footnotes

Origin time J
G.M.T.

h m s

02:20:22.4
22:02:08.4
13:02:56.1
17:56:50.9
01:07:36.4
18:58:49.7
12:13:12.5
02:22:29.8
13:02:17.6
02:54:47.2
06:53:34.7
20:11:07.9*
02:39:48.2
04:32:48.9
21:17:41.7
07:00:23.4*
05:24:25.3P
21:38:40.9
22:19:07.8
03:00:49.4P
06:58:23.2P
09:49: 11.4H
04:37:17.0
23:00:37.3*
23:33:33.0
00:29:36.9
10:08:04.9
10:14:23.6*
10:32:09.6
16:48:54.5P
03:26:18.6
17:19:26.0
18:58:01.4
10:35:55.9
13:35:51.0*
18:36:24.6
19:08:02.8*
19:27:49.3
20:40:20.3P
23:38:35.8
00:16:02.1P
06:48:08.7
02:52:13.3
13:20:56.9
18:38:26.68
23:40:00.0
03:33:37.0
00:34:46.7
14:02:23.3
16:42:10.6*
15:27:40.8*
at end of table.

Geographic 
coordinates

N. lat.

o

60.9
51.9
59.7
48.2
51.7
59.9
60.9
61.3
61.0
60.3
57.3
59.3
37.6
61.0
60.9
60.1
32.9
60.0
37.7
32.4
33.0
19.4
60.3
44.6
44.4
44.5
37.3
52.5
56.2
35.6
39.0
62.2
51.6
57.2
52.5
51.6
51.1
51.6
33.5
34.5
33.5
50.2
39.2
62.1
47.1
61.3
63.0
61.4
60.7
51.4
38.1

W. long.

0

147.2
173.7
149.5
121.3
173.4
152.8
146.9
147.6
147.0
140.8
154.1
142.8
118.9
147.5
146.8
140.8
116.3
153.4
115.1
115.3
115.8
155.3
151.7
129.3
129.3
129.4
119.0
170.1
154.2
117.4
115.9
151.5
173.9
154.0
172.1 E.
173.7
173.3
173.7
116.4
107.0
116.6
178.4 E.
116.4
147.5
106.1
146.6
151.2
151.5
153.3
178.9 E.
113.1

Region and comments 2

Southern Alaska. ....................................
Andreanof Islands, Aleutian Islands. Mag. 4.6 mb. ......
Kenai Peninsula, Alaska. .............................
Washington. ........................................
Andreanof Islands, Aleutian Islands. Mag. 4.9 mb . ......
Southern Alaska. Mag. 4.3 mt. .......................
Southern Alaska. .....................................
Southern Alaska. Mag. 3.2 ML. ........................
Southern Alaska. Mag. 3.5 m». ........................
Southeastern Alaska, Mag. 3.8 m b . .....................
Kodiak Island region. Mag. 4.7 m b. ....................
Gulf of Alaska. Mag. 3.4 ML . .........................
California-Nevada border region. Mag. 3.9, P; 3.5, B. . .
Southern Alaska. .....................................
Southern Alaska. Mag. 3.2 ML. ........................
Southeastern Alaska. Mag. 3.9 ML. ....................
California-Mexico border region. Mag. 3.0, P. .........
Southern Alaska. ....................................
Southern Nevada. ....................................
California-Mexico border region. Mag. 3.0, P. .........
Southern California. Mag. 3.2 P. ......................
Hawaii. Mag. 3.7 ML. ................................
Kenai Peninsula, Alaska. .............................
Off coast of Oregon. Mag. 4.5 Ms; 4.4 m>. .............
Off coast of Oregon. Mag. 4.6 Ms; 5.1 m b. .............
Off coast of Oregon. Mag. 4.3 Ms; 4.8 m b . .............
Central California. Mag. 3.7, B. .......................
Fox Islands, Aleutian Islands. Mag. 4.0 mb . .............
Kodiak Island region. Mag. 4.2 Ms; 5.0 ML . ............
Central California. Mag. 3.1 P. .......................
Nevada. ............................................
Central Alaska. Mag. 3.0 Af , ..........................
Andreanof Islands, Aleutian Islands. Mag. 4.5 mb . ......
Kodiak Island region. Mag. 5.0 mb . ....................
Near Islands, Aleutian Islands. Mag. 4.8 mb. ...........
Andreanof Islands, Aleutian Islands. Mag. 4.5 Mg . ......
Andreanof Islands, Aleutian Islands. Mag. 4.1 m b . ......
Andreanof Islands, Aleutian Islands. Mag. 4.5 Ms . ......
Southern California. Mag. 3.0, P. .....................
New Mexico. Mag. 3.1 ML . ...........................
Southern California. Mag. 3.0, P. .....................
Rat Islands, Aleutian Islands. Mag'. 4.7 mb . ............
Nevada. Mag. 3.6 ML . ................................
Central Alaska. Mag. 3.5 m b . .........................
Montana. ............................................
Southern Alaska. ....................................
Central Alaska. Mag. 3.8 m b . .........................
Southern Alaska. Mag. 3.6 m b . ........................
Southern Alaska. Mag. 4.4 mb . ........................
Rat Islands, Aleutian Islands. Mag. 4.3 mb. ............
Utah. Mag. 2.5 ML . ..................................

Depth

km

.. 64

.. 42

.. 54

.. 12

.. 42

.. 124

.. 58

.. 32

.. 57

.. 39

.. 28

.. 33

.. 11

.. 66

.. 40

.. 39

.. 8

.. 166

.. 12

.. 8

.. 8

.. 27

.. 50

.. 14

.. 33

.. 33

.. 5

.. 33

.. 33

.. 8

.. 10

.. 33

.. 39

.. 45

.. 33

.. 36

.. 33

.. 49

.. 8

.. 5

.. 8

.. 39

.. 10

.. 46

.. 25

.. 66

.. 132

.. 82

.. 167

.. 113

.. 5



Earthquake Descriptions

TABLE \.-lnstrumentally determined locations of earthquakes and related phenomena that occurred in the United 
States during 1973 (excluding felt and damaging earthquakes) Continued

65

Date

Sept. 30
30

Oct. 1
1
3
3
4
4
5
5
5
6
6
7
7
7

10
10
11
12
12
12
13
14
15
16
16
16
16
16
16
17
17
18
19
19
20
21
21
21
26
27
27
28
30
30
31
31

Nov. 1
3
3

* See footnotes

Origin time '
G.M.T.

h m s

12:34:04.1
17:33:49.7
10:06:33.6*
23:36:37.6
03:44:01.0
08:47:47.6
01:39:21.9
02:59:49.5
09:40:39.8
12:20:48.0B
16:47:47.8P
00:05:19.1*
02:04:57.4*
16:39:30.3*
17:30:51.8B
19:50:34.1
06:00:16.6
15:12:55.6
06:27:20.7
05:54:27.7
17:00: 00.8 A
17:20:31.3
23:43:59.1
07:31:51.8P
07:05:47.8
00:37:16.9
01:44:07.9
04:42:30.5*
04:42:305
05:53:37.7
16:52:08.6*
10:38:36.6*
15:34:27.4B
09:40:49.7*
01:41:37.2?
18:37:19.8P
08:09: 13.3P
10:59:53.5
14:26:13.6
2S:20:52.3P
05:40:56.1
00:44:07.9*
20:42:42.9
00:46:53.8
03:47:45.0
07:41:34.9
03:18:44.3
04:21:19.3
21:02:49.6*
05:53:45.6*
13:08:57.4

at end of table.

Geographic 
coordinates

N. lat.

o

59.9
61.7
40.3
64.7
63.6
50.1
62.7
60.2
66.2
37.2
34.3
18.9
66.3
37.6
37.6
60.8
61.2
62.1
63.2
43.7
37.2
37.3
60.1
34.4
52.4
19.5
52.9
51.2
51.2
60.9
52.4
56.8
37.6
40.6
32.7
33.6
35.0
53.8
60.7
33.1
59.1
42.8
59.8
61.7
60.3
63.6
63.6
61.4
51.7
53.6
51.4

W. long.

o

152.4
141.2
127.1
147.6
150.7
179.1
151.6
151.3
157.3
121.6
116.8
64.5

157.5
118.9
119.0
147.1
146.5
149.7
150.9
127.5
116.2
118.7
152.9
116.7
168.5
64.4

171.2
178.6 E.
178.6 E.
147.2
168.3
153.2
119.0
126.3
116.7
118.3
117.0
163.1
152.2
116.0
135.4
111.1
152.8
147.0
152.3
151.2
151.0
151.0
177.8 E.
163.2
176.6

-

Region and comments 2

Southern Alaska. ..................................
Southern Alaska. Mag. 4.0 ML . ......................
Off coast of northern California. Mag. 4.2, B. .........
Central Alaska. Mag. 3.5 ML. .......................
Central Alaska. Mag. 3.3 ML . .......................
Andreanof Islands, Aleutian Islands. Mag. 4.8 m b . ....
Central Alaska. Mag. 3.5 ML . .......................
Kenai Peninsula, Alaska. ...........................
Alaska. ...........................................
Central California. Mag. 3.6, B. .....................
Southern California. Mag. 3.3, P. ...................
Virgin Islands. Mag. 4.3 m b . ........................
Alaska. ...........................................
California-Nevada border region. ...................
Central California. Mag. 3.9, B. .....................
Southern Alaska. ...................................
Southern Alaska, Mag. 3.3 ML. .....................
Central Alaska. Mag. 3.6 m b . ........................
Central Alaska. ....................................
Off coast of Oregon. Mag. 5.4 mb ; 5.2 Ms. ...........
Southern Nevada. Nevada Test Site. Mag. 4.6 B. ......
California-Nevada border region. ...................
Southern Alaska. Mag. 4.0 m b . ......................
Southern California. Mag. 3.3, P. ...................
Fox Islands, Aleutian Islands. Mag. 4.1 m b ; 4.4 MS . . . .
Virgin Islands. Mag. 4.6 mb . ........................
Fox Islands, Aleutian Islands. Mag. 4.9 m b . ..........
Rat Islands, Aleutian Islands. Mag. 4.7 m b . ...........
............ do. ...................................
Southern Alaska. Mag. 3.2 ML . .......................
Fox Islands, Aleutian Islands. Mag. 4.3 m b . ..........
Kodiak Island region. Mag. 3.4 mb . ...................
Central California. Mag. 3.9, B. .....................
Off coast of northern California. Mag. 4.3, B. .........
California-Mexico border region. Mag. 3.1, P. .........
Southern California. Mag. 3.1, P. .....................
Central California. Mag. 3.3, P. ......................
Unimak Island region. Mag. 4.8. m b . .................
Southern Alaska. Mag. 3.5 mb . .......................
Southern California. Mag. 3.6, P. ....................
Southeastern Alaska. Mag. 4.8 m b . ...................
Eastern Idaho. .....................................
Southern Alaska. Mag. 4.4 m h . .....................
Southern Alaska. ...................................
............do. ...................................
Central Alaska. Mag. 3.3 ML . ........................
Central Alaska. Mag. 3.8 ML . ........................
Southern Alaska. ...................................
Rat Islands, Aleutian Islands. Mag. 4.7 m b . ..........
Unimak Island region. Mag. 4.1 m b . .................
Andreanof Islands, Aleutian Islands. Mag. 4.8 m b . .....

Depth

km

.... 117

.... 33

.... 33

.... 10

.... 33

.... 37

.... 9

.... 123

.... 42

.... 8

.... 8

.... 47

.... 67

.... 5

.... 5

.... 41

.... 33

.... 57

.... 130

.... 6

.... 0

.... 10

.... 147

.... 8

.... 45

.... 33

.... 112
... 64
.... 64
... 84
.... 32
.... 100
.... 2
... 10
... 8
... 8
... 8
... 44
... 87
... 8
... 33
... 11
.... 118
... 64

.... 118
... 33

. . . . 34
... 67
... 112
... 40
... 58



66 United States Earthquakes, 1973

TABLE \.-Instrumentally determined locations of earthquakes and related phenomena that occurred in the United 
States during 1973 (excluding felt and damaging earthquakes) Continued

Date

Nov. 3
4
5
7
8
9
9

11
12
12
13
13
14
14
16
16
17
17
17
17
18
19
19
19
19
19
20
20
21
22
23
23
25
26
27
28
28
30
30
30

Dec. 2
3
4
4
4
5
5
6
6
7
7

* See footnotes

Origin time J
G.M.T.

h m s

21:50:41.8*
00:29:24.9P
17:21:46.3
11:30:16.4
11:19:08.4*
12:17:58.4*
14:13:03.5
16:44:54.9
15:26:43.3*
23:09:07.8*
05:59:50.1*
21:37:53.6
01:29:10.6P
11:20:06.8*
12:47:50.2
13:03:29.3*
15:17:37.3
16:34:08.2*
20:27:59.5*
22:40:45.5
06:36:58.9*
02:29:35.4P
08:38:26.88
09:04:07.8*
18:57:56.4P
20:39:21. 9P
04:02:58.9
23:36:30.0
22:02:38.5*
22:09:24.4*
04:18:20.5
23:43:11.3*
21:53:06.6
05:44:58.6P
08:45:31.1
15:30:00.5
16:43:36.8B
14:30:36.8
18:46:26.6
18:54:29.1
22:09:54.5
23:35:23.7
07:30:06.7
07:53:01.0
21:05:10.3*
14:39:49.9*
15:25:29.3*
06:14:19.6*
14:36:11.4
06:53:21.4
13:14:33.6*
at end of table.

Geographic 
coordinates

N. lat.

o

51.7
34.0
57.2
56.8
51.6
51.4
52.4
60.0
59.6
59.7
45.6
62.5
34.0
59.4
57.8
57.9
61.4
60.2
59.8
59.8
54.9
34.3
40.3
40.3
34.0
34.0
62.0
42.0
42.0
43.5
60.0
44.9
18.7
33.0
63.3
36.9
38.8
64.9
65.7
59.6
52.3
63.1
59.7
61.9
60.9
51.5
57.8
41.9
62.5
65.1
40.9

W. long.

«

176.2
116.8
153.9
158.7
175.2
175.4
178.4 E.
153.5
148.6
153.1
106.6
151.2
116.5
153.2
153.3
153.3
150.8
153.2
153.2
153.3
160.2
118.4
124.6
126.8
117.8
117.8
149.0
112.7
107.0
126.8
153.3
107.2
64.6

115.6
150.7
116.0
122.8
152.7
149.8
152.2
168.7
150.8
151.7
149.9
150.9
177.6
152.5
126.6
149.8
149.0
125.0

Region and comments 2

Andreanof Islands, Aleutian Islands. Mag, 4.1 m6 . ....
Southern California. Mag. 3.0 P. ....................
Kodiak Island region. Mag. 4.1 mt . .................
Alaska Peninsula. Mag. 4.4 mt. ......................
Andreanof Islands, Aleutian Islands. Mag. 4.0 m b . . . .
Andreanof Islands, Aleutian Islands. Mag. 4.3 m b . . . .
Rat Islands, Aleutian Islands. Mag. 5.6 mt . ..........
Southern Alaska. Mag. 4.4 mb . ......................
Kenai Peninsula, Alaska. Mag. 3.8 m t . ..............
Southern Alaska. ...................................
Montana. .........................................
Central Alaska. ....................................
Southern California. Mag. 3.0, P. ...................
Southern Alaska. Mag. 3.9 mt . ......................
Kodiak Island region. Mag. 4.7 ML . .................
Kodiak Island region. Mag. 4.3 ML . .................
Southern Alaska. ..................................
............do. ...................................
............do. ...................................
Southern Alaska. Mag. 4.5 m b . ......................
Alaska Peninsula. Mag. 3.8 m b . .....................
Southern California. Mag. 3.3, P. ...................
Near coast of northern California. Mag. 3.4, B. ......
Off coast of northern California. Mag. 3.6, B. ........
Southern California. Mag. 3.1, P. ....................
Southern California. Mag. 3.0, P. ....................
Central Alaska. Mag. 3.0 ML . .......................
Eastern Idaho. ....................................
Wyoming. Probable explosion. ......................
Off coast of Oregon. Mag. 4.5 m b . ...................
Southern Alaska. Mag. 4.0 m t . ......................
Wyoming. Probable explosion. ......................
Virgin Islands. Mag. 4.5 m t . ........................
Southern California. Mag. 3.2, P. ...................
Central Alaska. Mag. 3.7 mt . .......................
California Nevada border region. Mag. 4.4, B. .......
Northern California. Mag. 3.5, B. ...................
Central Alaska. Mag. 3.7 ML . ........................
Alaska. Mag. 3.4 ML. ...............................
Southern Alaska. ..................................
Fox Islands, Aleutian Islands. Mag. 5.6 m b ; 5.0 MS .
Central Alaska. ....................................
Kenai Peninsula, Alaska. ...........................
Southern Alaska. Mag. 3.0 ML . ......................
Kenai Peninsula, Alaska. Mag. 3.0 ML . ..............
Andreanof Islands, Aleutian Islands. Mag. 4.7 mt .
Kodiak Island region. Mag. 3.6 ML . ..................
Off coast of northern California. Mag. 3.8, B. ..........
Central Alaska. Mag. 3.1 ML . .......................
Alaska. Mag. 3.7 ML . ...............................
Off coast of northern California. Mag. 3.4, B. .........

Depth

.... 46

.... 8

.... 44

.... 103

.... 49

.... 39

.... 182

.... 141

.... 72

.... 113

.... 10

.... 87

.... 8

.... 104

.... 55

.... 33
33

.... 141

.... 129

.... 128

.... 65

.... 8

.... 1

.... 10

.... 8

.... 8

.... 57

.... 10

.... 0

.... 17

.... 119

.... 0

.... 53

.... 8

.... 137

.... 5

.... 2

.... 33

.... 33

.... 93

.... 40

.... 128

.... 91

.... 19

.... 8

.... 51

.... 29
... 33

.... 33

.... 33
... 33
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TABLE \.-lnstrumentally determined locations of earthquakes and related phenomena that occurred in the United 
States during 1973 (excluding felt and damaging earthquakes) Continued

Date

Dec. 7
7
8
9
9

10
10
10
11
12
14
14
15
15
15
16
17
17
18
19
21
21
21
21
21
21
21
21
22
22
22
22
22
23
24
25
25
26
26
31

Origin time !
G.M.T.

h m s

19:46:09.6
23:56:39.3
02:41:07.9
04:35:43.0
22:27:37.1
05:08:09.2*
06:21:54.9*
11:30:38.3
09:23:35.9*
19:00:00.5
05:27:34.3
13:23:44.3*
04:25:07.0
04:56:41.0*
05:40:42.8*
01:49:40.7
15:43:25.3*
18:02:59.0
02:35:00.3
01:18:30.5*
00:30:30.7P
09:44:25.3
09:51:41.3
15:28:19.2
15:59:02.4*
16:00:46.0*
16:18:00.3*
16:27:05.1*
06:12:43.7
08:19:23.9*
08:41:30.9
08:48:23.5
23:24:20.8*
17:15:14.3
13:00:44.2
02:07:58.1
22:43:51.5
14:14:56.3*
23:01:15.1*
14:00:53.7P

Geographic 
coordinates

N. lat.

o

60.8
57.0
53.6
56.9
63.2
51.0
53.6
62.6
66.3
36.9
38.0
52.4
58.4
61.0
58.7
62.5
61.5
66.1
63.0
59.6
33.3
52.3
52.2
52.3
52.5
53.1
52.3
52.0
64.6
64.3
63.5
63.7
51.9
66.0
57.3
56.8
62.1
52.4
42.3
35.0

W. long.

o

146.8
152.2
163.6
151.8
150.2
178.9
163.8
148.9
157.4
116.0
118.3
174.6
153.1
147.5
151.3
148.2
146.6
150.1
151.0
153.2
116.3
169.4
169.4
169.4
169.5
169.4
169.3
169.2
148.1
144.6
151.3
149.2
168.0
150.6
149.7
153.8
144.9
169.5
106.7
119.0

Region and comments 2

Southern Alaska. Mag. 3.0 ML . .......................
Kodiak Island region. Mag. 4.3 mb. ..................
Unimak Island region. Mag. 4.7 mt . ..................
Kodiak Island region. Mag. 4.3 m b . ..................
Central Alaska. .....................................
Andreanof Islands, Aleutian Islands. Mag. 4.6 ML. .....
Unimak Island Region. Mag. 4.2 m b . ................
Central Alaska. .....................................
Alaska. ............................................
California Nevada border region. Mag. 4.4, B. ........
California Nevada border region. ....................
Andreanof Islands, Aleutian Islands. Mag. 4.1 m b . .....
Kodiak Island region. Mag. 4.5 ML . ...................
Southern Alaska. ....................................
Kodiak Island region. Mag. 3.3 m b . ...................
Central Alaska. .....................................
Southern Alaska. Mag. 3.7 ML . .......................
Alaska. .............................................
Central Alaska. .....................................
Southern Alaska. Mag 4.0 m b . ......................
Southern California. Mag. 3.5, P. .....................
Fox Islands, Aleutian Islands. Mag. 4.7 m b . ...........
Fox Islands, Aleutian Islands. Mag. 4.8 m b . ...........
Fox Islands, Aleutian Islands. Mag. 4.7 m b ; 4.6 Afs . . . .
Fox Islands, Aleutian Islands. Mag. 4.7 m b . ...........
Fox Islands, Aleutian Islands. Mag. 4.6 m b . ...........
Fox Islands, Aleutian Islands. Mag. 4.4 mb . ...........
Fox Islands, Aleutian Islands. Mag. 4.3 mb . ...........
Central Alaska. .....................................
............do. .....................................
Central Alaska. Mag. 3.3 ML . ........................
Central Alaska. .....................................
Fox Islands, Aleutian Islands. Mag. 4.6 m b . ...........
Alaska. ............................................
Gulf of Alaska. Mag. 3.9 m b . .........................
Kodiak Island region. Mag. 4.0 ML . ..................
Central Alaska. Mag. 3.6 ML . ........................
Fox Islands, Aleutian Islands. Mag. 4.0 m b . ...........
Wyoming. Probable explosion. .......................
Central California. Mag. 3.3, P. ......................

Depth

... 33

... 48

... 44

... 47

... 113

... 33

... 44

... 46

... 43

... 5

... 10

... 208

... 52

... 76

... 17

... 94

... 33

... 33

... 123

... 140

... 8

... 47

... 44

... 49

... 49

... 33

... 49
... 36
... 40
... 16
... 16
... 47
... 33
... 12
... 48
... 33
... 33
... 59
... 0

8

J Symbols following origin time are as follows:
* Epicenter has been determined from incomplete, or less reliable, data and is not considered so accurate as the computed solution appears to 

indicate.
A Parameters of explosion supplied by U.S. Atomic Energy Commission (AEG).
B Parameters of hypocenter supplied by University of California, Berkeley.
E Some or all parameters of explosion (controlled or accidental) supplied by any group other than AEC.
H Parameters of hypocenter supplied by USGS Hawaiian Volcano Observatory.
J Parameters of hypocenter supplied by Saint Louis University, Saint Louis, Mo.
P Parameters of hypocenter supplied by California Institute of Technology, Pasadena.
S A National Earthquake Information Service (NEIS) solution based on data from dense local networks, a local crustal model, or other

methods not routinely applied by NEIS. 
2 Magnitudes computed by USGS National Earthquake Information Service are as follows:

m b Computed from body wave data on seismogram. M Computed only for local earthquakes.

M^ Computed from surface wave data on seismogram. NOTE: Abbreviations following magnitudes are as defined in footnote 1.
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TABLE 2. Principal earthquakes of the world during 1973

[Source: Preliminary Determination of Epicenters Monthly Listing, published by NOAA/Environ- 
mental Research Laboratories Jan-May 1973, and by USGS/National Earthquake Information

Service June-Dec. 1973]

Date

Tan. 11

Origin time Region 
G.M.T.

h m s 

06:50:51.8 Caribbean Sea .........

Geographic 
coordinates

Lat.

o

....... 12.2 N.

Long.

0

76.9 W.

Remarks*

Believed to be the first instru-

18 09:28:14.1 New Britain region 6.9 S. 150.0 E.

30 21:01:12.5 Near coast of Michoacan, Mexico.. 18.5 N. 103.0 W.

Feb. 6 10:37:10.1 Szechwan Province, China ...... 31.4 N. 100.6 E.

21 14:45:57.3P Southern California ............ 34.1 N. 119.0 W.

28 06:37:49.5 Kuril Islands .................. 50.5 N. 156.6 E.

Mar. 17 08:30:51.8 Luzon. Philippine Islands ...... 13.4N. 122.8E.

mentally located epicenter in 
this area of the Caribbean Sea. 
Depth 33 km. Mag. 4.5 (m6) .

Felt on New Britain, New 
Guinea, and adjacent islands. 
Depth 43 km. Mag. 6.8, P.

Seventeen killed in Colima, 
Gomez, Farias, and Tecoman 
areas; 390 reported injured. 
Heavy damage in the states 
of Colima, Michoacan, and 
Jalisco. Tsunami recorded in 
American Samoa, Hawaii, and 
Mexico. Felt at Mexico City 
and aboard the ship Jesper 
Maerski at position 18°31.0'N., 
1048 02.5'W. Depth 43 km. 
Mag. 7.5 (Ms); 7.3 P.

Unspecified casualties and dam 
age reported. Depth 33 km.
Mag. 7.4 (Ms); 7.7, P.

Several persons injured; ap 
proximately $1 million dam 
age reported in the Oxnard 
area. Felt from San Diego to 
San Luis Obispo. Depth 8 
km. Mag. 5.2 (Ms); 5.9 P.

Felt at Hiroo and Urakawa, 
Hokkaido, Japan. Minor 
tsunami recorded. Depth 27 
km. Mag. 7.2 (Ms) ; 7.1 P.

Fifteen killed, 64 injured, ap 
proximately $450,000 in dam 
age. Philippine fault rup 
tured across Tayabas Bay 
with left-lateral displacement 
of 1.85 m on the north side 
4 km east of Calauag and
3.2 m on the south side 
where it crossed the shoreline 
south of Guinayangan. Depth
33 km. Mag. 7.0 (Ms); 6.7 P.

* See footnotes at end of table.
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TABLE 2. Principal earthquakes of the world during 1913 Continued
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Date

Mar. 20

Origin time
G.M.T.

h m s 

18:13:24.8 ¥

Geographic 
Region coordinates

Lat. Long.

e e

Lereuelen-Gaussbere rise ...... 57.9 S. 88.6 E.

Remarks*

First instrumentallv computed

Apr. 14 08:34:00.1 Costa Rica

24 21:30:09.9 South of Panama

26 20:26:28.0H Hawaii

10.7 N.

5.0 N.

19.9 N.

June 17 03:55:02.9 Hokkaido, Japan, region ...... 43.2 N.

84.8 W.

78.1 W.

155.1 W.

145.8 E.

24 02:43:25.5 Kuril Islands 43.3 N. 146.4 E.

July 14 04:51:21.0 Tibet ..........

Aug. 28 09:50:40.0 Veracrtiz, Mexico

35.2 N. 86.5 E.

18.3 N. 96.6 W.

hypocenter in this part of the 
Antarctic plate, 1800 km from 
the nearest seismic zone. One 
other earthquake was located 
on the Antarctic plate far 
from its margins on June 6, 
1970. Depth 33 km. Mag. 
5.4 (m>).

Twenty-six killed in Tilaran, 
Arenal, and Rio Chiquito 
areas; 100 reported injured. 
Depth 33 km. Mag. 65 (Afs).

One killed and moderate dam 
age in central Colombia. Felt 
at Maracaibo and San Cris- 
tobal, Venezuela. Depth 50 
km. Mag. 6.5 (Ms); 6.6, P.

Eleven persons injured; $5.6 
million damage. Felt through 
out islands. Depth 50 km. 
Mag. 6.1 (Ms) ; 6.3 P; 6.2 ML.

Twenty-four injured on Hok 
kaido. Minor damage in 
Nemuro and Kushiro areas. 
Felt on Honshu. Tsunami re 
corded in Alaska, American 
Samoa, Hawaii, Japan, and 
Kwajalein. Depth 48 km. Mag. 
7.7 (Afs); 7.7, P.

One injured and slight damage 
in Nemuro area. Felt in 
Kushiro and Urakawa areas; 
also at Obihiro and Hiroo, 
Hokkaido, Japan. Minor 
tsunami reported in Japan 
and Kuril Islands. Depth 50 
km. Mag. 7.1 (Ms); 7.1, P.

Depth 33 km. Mag. 6.9 (Ms); 
6.7, P.

More than 600 reported killed, 
thousands injured. Heavy 
damage in the states of 
Morelos, Puebla, and Veracruz 
where thousands were left 
homeless. Felt strongly at 
Mexico City. Depth 84 km. 
Mag. 7.2, P.

* See footnotes at end of table.



70 United States Earthquakes, 1973

TABLE 2. Principal earthquakes of the world during 1973  Continued

Date Origin time 
G.M.T.

Region
Geographic 
coordinates Remarks*

Lat. Long.

h m 5 

15:01:59.1 Central Mid-Atlantic Ridge 0.2 S. 18.0 W.Aug. 28

Sept. 29 00:44:00.8 North Korea .................. 41.9 N. 130.9 E.

Oct. 6 15:07:37.3 Southwestern Atlantic Ocean ... 60.8 S. 21.5 W.

25 14:08:59.5 Salta Province, Argentina ...... 22.0 S. 63.7 W.

Dec. 9 19:55:45.6 New Hebrides Islands ......... 19.9 S. 169.8 E.

28 05:31:06.4 South of Fiji Islands .......... 23.9 S. 180.0

28 13:41:45.8 . . . . do. ................. 14.5 S. 166.6 E.

29 00:19:31.1 . . . . do. ................. 15.1 S. 166.9 E.

Depth 33 km. Mag. 6.8 (Ms); 
6.9, P.

Felt in Fukushima, Sapporo, 
and Tokyo, Japan, areas. 
Depth 575 km. Mag. 7.0, P.

Depth 33 km. Mag. 7.0 (Ms); 
7.5, P.

Felt in Antofagasta, Chile, area. 
Depth 529 km. Mag. 6.8, P.

Depth 39 km. Mag. 6.8 (Mg) ; 
6.9, P.

Depth 549 km. Mag. 6.8, P.

Concrete walls and floors 
cracked, and water tanks 
toppled on Espiritu Santo. 
Felt on Vanua Lava and at 
Luganville, also felt at Hog 
Harbour and Port Olry. Depth 
26 km. Mag. 7.5 (Ms) ; 7, P.

Concrete wharf and walls 
cracked and water pipes broke 
at Luganville. Depth 47 km. 
Mag. 7.2 (Ms) .

* Magnitudes computed by USGS National Earthquake Information Service are as follows: M,, computed from surface wave data on seismogram; 
mt computed from body wave data on seismogram. A magnitude value followed by "P" has been computed by California Institute of Technology, 
Pasadena.



Miscellaneous Activities

HORIZONTAL CONTROL
SURVEYS FOR CRUSTAL

MOVEMENT STUDIES 1
In 1973, surveys for the study of horizontal move 

ments in the Earth's crust were made in California 
by NOAA's National Geodetic Survey.

Aqueduct Surveys The cooperative project with 
the State of California Department of Water Re 
sources for studying movement along the aqueduct 
was continued during 1973. Resurveys were ac 
complished at three sites along the aqueduct route: 
Pear, Union, and Veras.

At the Pear site where the aqueduct straddles the 
San Andreas fault, preliminary results did not in 
dicate any significant changes from the previous 
surveys.

Observations at the Union site, along the Hay- 
ward fault in the San Francisco Bay area, continued 
to show about the same rate of relative right-lateral 
movement 5 to 6 mm per year.

Preliminary tests at the Veras site, which straddles 
the Calaveras fault, showed continued right-lateral 
movement at an annual rate of 2.4 mm.

VERTICAL MOVEMENT 
STUDIES 2

First- and second-order leveling lines were re- 
leveled for two main reasons: (1) to update the 
vertical control net and (2) to study vertical move 
ments.

In category one, a total of 1,182 km of first-order 
leveling was done in the following states: Wisconsin, 
Illinois, New York, Mississippi, California, and 
Washington.

In category two, a program to investigate the 
subsidence in the Galveston-Houston area in Texas 
included the releveling of 1,569 km of first-order

1 Prepared by B. K. Meade, NOAA, National Geodetic Survey, Na 
tional Ocean Survey, Rockville, Md.

2 Prepared by Cecil F. Ellingwood, NOAA, National Geodetic Survey, 
National Ocean Survey, Rockville, Md.

and 1,137 km of second-order leveling lines. The 
descriptions and adjusted elevations from the survey 
are published in the form of supplements to quad 
rangle lists covering the area.

Other first-order relevelings in this category were 
carried out in California at Union site (#18), 4 
km; Veras site (#19), 5 km; Pear site, 4 km; and 
in the Geyser Geothermal area, 79 km.

TSUNAMIS 3
Five tsunamis were reported to the National 

Oceanic and Atmospheric Administration during 
1973, including three that were recorded on Na 
tional Ocean Survey tide gages.

An earthquake on January 30 near the coast of 
Michoacan, Mexico (18.5° N., 103.0° W.), caused 
a minor tsunami that was recorded at a number of 
stations. The greatest amplitudes were at Manza- 
nillo and Acapulco, Mexico, with ranges of 1.16 
m and 0.40 m, respectively. Amplitudes recorded on 
other tide gages were: Pago Pago, American Samoa, 
21 cm; Hilo, Hawaii, 21 cm; Kahului, Hawaii, 21 
cm; and Nawiliwili, Hawaii, 6 cm.

An earthquake on February 28 in the Kuril 
Islands (50.5° N., 156.6° E.) generated a tsunami 
that reached a maximum height of 1.5 m on Shum- 
shu Island. There is evidence of this tsunami on 
the Attu, Alaska, tide record with a maximum 
amplitude of 21 cm and on the Shemya, Alaska, 
record with a maximum amplitude of 15 cm.

The Hokkaido, Japan, earthquake of June 17 
(43.2° N., 145.8° E.) caused the largest tsunami 

of the year. Maximum wave heights in Japan in 
cluded: 304 cm (approximate) at Nemuro; 220 cm 
at Hiroo; 110 cm at Kushiro and Hachinohe; 104 
cm at Urakawa; 38 cm at Ofunato; 36 cm at Ona- 
hama; 34 cm at Miyaka; and 22 cm at Muroran. 
Several fishing boats were sunk. Representative 
maximum waves recorded elsewhere were: 30 cm at 
Kahului, Hawaii; 18 cm at Hilo, Hawaii; 9 cm at 
Pago Pago, American Samoa, and Kwajalein; and

3 Prepared by Mark G. Spaeth, NOAA, National Weather Service, 
Silver Spring, Md.

71
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12 cm at Attu, Alaska. The Pacific Tsunami Warn 
ing Center issued a watch.

The June 24 earthquake in the Kuril Islands 
(43.3° N., 146.4° E.) generated a tsunami that had 

a maximum amplitude of 122 cm in eastern Hok 
kaido, Japan. The tsunami also was recorded in 
the Kuril Islands.

Following an earthquake near the coast of central 
Chile on October 5 (32.5° S., 71.5° W.), a tsunami 
with a maximum amplitude of 40 cm was reported 
at Valparaiso.

FLUCTUATIONS IN 
WELL-WATER LEVELS4

In 1943, the Coast and Geodetic Survey (now the 
National Ocean Survey) first published the section

* Prepnred by K. B. Rennick, U.S. Geological Survey, Denver, Colo.

on well-water fluctuations in its annual United 
States Earthquakes series. Data for the years 1944-49 
appeared in the 1949 issue. From 1950 to the pres 
ent, the material has been published annually in 
this series.

Table 3 lists fluctuations in wellwater caused 
principally by earthquakes. Table 4 lists the date 
and location of specific events that may have 
caused fluctuations noted in table 3. Also included 
are the states in which fluctuations were recorded.

Complete information on earthquakes possibly 
associated with the fluctuations tabulated in table 
3 may be obtained from the biweekly Preliminary 
Determination of Epicenters listings, published by 
the USGS National Earthquake Information 

Service.
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TABLE 3. Earthquake fluctuations in well-water levels, January 1 through December 31, 1973

County and/or 
well number

Date
Time 

at
recorder

(Greenwich mean time)

Depth
to water
before

disturbance
(feet)

Water-level fluctuations

From prequake level
Upward 
(feet)

Downward 
(feet)

Double
amplitude

(feet)

Earthquake location and 
remarks

ALASKA

AK 1022 ............... Feb. 28 0700

AK 1430 ............... 28 0700

AK 2049 ............... 28 0730

Dawson 13KK1 ....... Jan. 30 2126

Decatur 9F520 ......... 30 2126

Dougherty 13L3 ........ 30 2126

Charlton 27E2 ......... 30 2126

Dougherty 13L3 ........ Feb. 6 1122

Do. ............... 28 0707

Charlton 27E2 ......... 28 0707

Long 33M4 ............ 28 0707

Mclntosh 35M13 ....... 28 0707

Dawson 13KK1 ........June 17 0425

Decatur 9F520 ......... 17 0425

Dougherty 13L3 ........ 17 0425

Charlton 27E2 .......... 17 0425

Long 33M4 ............ 17 0425

Mclntosh 35M13 ....... 17 0425

Thomas 14E15 ........ 17 0425

Dougherty 13L3 ....... 24 0305

Charlton 27E2 .......... 24 0305

Long 33M4 ............. 24 0305

Mclntosh 35M13 ....... 24 0305

Thomas 14E15 ......... 24 0305

Long 33M4 ............Aug. 28 1005

40.35

58.270

27.53

0.02

.005

.05

0.00

.015

.02

0.02

.020

.07

Kuril Is. 

Do. 

Do.

GEORGIA

25.40 0.03 0.03 0.06 Michoacan, Mexico.

46.18 .18 .19 .37 Do.

31.08 .10 .06 .16 Do.

64.70 .04 .04 .08 Do.

28.13 .03 .03 .06 Szechwan Province, China.

25.62 .035 .035 .070 Kuril Is.

63.27 .17 .21 .38 Do.

41.66 .035 .035 .070 Do.

11.75 .04 .03 .07 Do.
26.15 .05 .02 .07 Hokkaido, Japan.

40.41 .03 .05 .08 Do.

21.35 .14 .12 .26 Do.

61.64 .30 .32 .62 Do.

42.65 .08 .09 .17 Do.

11.79 .14 .12 .26 Do.

195.44 .28 .28 .56 Do.
19.46 .03 .05 .08 Kuril Is.

61.59 .07 .06 .13 Do.

42.88 .03 .04 .07 Do.

12.35 .04 .04 .08 Do.

195.40 .03 .04 .07 Do.
35.54 .01 .03 .04 Veracruz, Mexico.

IDAHO

Cassia 13S-21E-18bbcl. ..Jan. 30 

Bingham 2N-31E-35dccl.. 

Blaine !S-19E-3ccb2 .... 

Butte 4N-30E-7adbl ..... 

Butte 3N-29E-14adbl .... 

Butte 4N-30E-7adbl ....

Butte 3N-29E-14adbl ... 

Jefferson 5N-32E-36addl. 

Jefferson 5N-34E-9bdal . 

Butte 3N-29E-14adbl .. 

Butte 2N-28E-35addl .. 

Butte 4N-30E-7adbl ... 

Do. ..............
Feb.

	2045 570.13 0.10 0.05 0.15 Michoacan, Mexico. 

30 2110 582.83 .14 .11 .25 Do. 

30 2110 16.13 .18 .22 .40 Do. 

30 2110 313.22 .70 .71 1.41 Do. 

30 2110 449.49 .54 .52 1.06 Do. 

30 2115 313.22 .53 .63 1.16 Aftershocks lasted approx 
	imately 5 hr.

30 2115 449.49 .42 .43 .85 Michoacan, Mexico.

30 2115 325.18 .21 .20 .41 Do.

30 2115 252.23 .18 .16 .34 Do.

30 2120 449.49 .22 .20 .42 Do.

30 2120 602.29 .22 .19 .41 Do.
6 1125 313.47 .03 .05 .08 Szechwan Province, China.

10 1200 313.47 .02 .01 .03 Michoacan, Mexico.
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TABLE 3. Earthquake fluctuations in well-water levels, January I through December 31, 1973  Continued

County and/or 
well number

Date
Time

at 
recorder

(Greenwich mean time)

Depth
to water
before

disturbance
(feet)

Water-level fluctuations
From prequake level
Upward 
(feet)

Downward 
(feet)

Double 
amplitude

(feet)

Earthquake location and 
remarks

Butte 4N-30E-7adbl 

Do. ............

Do. ............

Butte 5N-31E-28cccl.

21

28

28

28

July i 
i 
i

16

IDAHO  Continued
Butte 5N-31E-28cccl ... Feb. 21 1410 260.78 .02 .02 .04 Southern California.

1420 313.92 .03 .04 .07 Do.

0715 313.83 .05 .05 .10 Kuril Is.

0720 313.83 .03 .03 .06 Do.

0800 260.28 .13 .12 .25 Do.

1350 261.85 .03 .08 .11 Southeastern Alaska.

1340 314.08 .07 .09 .16 Do.

1730 314.20 .03 .02 .05 Do.

1825 514.51 .04 .03 .07

1000 315.69 0 .03 .03 Veracruz, Mexico.

1010 315.70 .02 .03 .05 Do.

1100 263.65 .02 .02 .04 Do.

1240 316.54 .02 .02 .04 Jalisco, Mexico.

1030 262.73 .01 .01 .02 Andreanof Is.

1415 261.77 .05 .06 .11 New Hebrides Is.

1415 316.87 .03 .05 .08 New Hebrides Is.
	Aftershocks lasted ap 

	proximately 45 min.

0100 262.02 .02 .02 .04 New Hebrides Is.

Do. ...........

Butte 4N-30E-7adbl

Do. ...........

Do. ............

Do. . ...............Aug. 28

Do. ................ 28

Butte 5N-31E-28cccl .... 28

Butte 4N-30E-7adbl ....Oct. 18

Butte 5N-31E-28cccl ....Nov. 6

Do. ...... ..........Dec. 28

Butte 4N-30E-7adbl .... 28

Butte 5N-31E-28cccl ... 29

INDIANA

Sh 2 ..................Jan. 30 2040-2130 17.51 0.05 0.02 0.07

Ma 32 ................ 30 2315-0100 9.57 .41 .41 .82

Sh 2 ..................Feb. 6 1020-1025 17.15 .01 0 .01

Ma 32 ................ 6 1355-1435 9.49 .04 .05 .09

Sh 2 .................. 28 0640-0720 18.12 0 .12 .12

Pu 6 ................. 28 0700-0730 7.01 .02 0 .02

Ma 32 .................Apr. 25 0035-0055 8.96 .02 .02 .04

Sh 2 .................. 25 0500-0510 15.73 0 .01 .01

Do. ...............June 6 0100-0120 17.75 .01 .01 .02

Ma 32 ................. 7 1515-1555 10.51 .02 .03 .05

Do. ............... 17 0435-0640 10.93 .16 .17 .33

Sh 2 .................. 17 0500-0545 17.95 .05 .01 .06

Do. ............... 24 0450-0500 17.87 .01 0 .01

Ma 32 ................. 24 0830-0915 11.09 .05 .05 .10

Pu 6 .................July 1 1315-1335 8.60 .03 0 .03

Ma 32 ................ 1 2200-2245 10.87 .10 .10 .20

Do. ............... 4 0200-0220 11.32 .02 .03 .05

Do. ...............Aug. 28 1120-1200 11.30 .04 .09 .13

Sh 2 ..................Oct. 6 0940-1015 21.57 0 .02 .02

Ma 32 ................ 6 1940-2000 11.20 .01 .01 .02

Do. ...............Dec. 28 0500-0545 8.29 .02 .02 .04

Michoacan, Mexico.

Do. 

Szechwan Province, China.

Do. 

Kuril Is.

Do. 

South of Panama.

Do.

Hokkaido, Japan.

Do. 

Kuril Is.

Do. 

Southeastern Alaska.

Do.

Veracruz, Mexico.

Southwestern Atlantic 
Ocean.

Do. 

South of Fiji Is.
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TABLE 3. Earthquake fluctuations in well-water levels, January 1 through December 31, 1973  Continued

County and/or 
well number

Date
Time

at 
recorder

( Greenwich mean time)

Depth
to water
before

disturbance
(feet)

Water-level fluctuations

From prequake level
Upward

(feet)
Downward 

(feet)

Double
amplitude

(feet)

Earthquake location and 
remarks

S17/50-36dcl ...........Jan. 22 0050

Do. ................ 30 2030

Do. ................Feb. 6 1120

Do. ................ 20 1410

Do. ................ 28 0630

Do. ................Mar. 8 1555

Do. ................ 25 2230

Do. .............. ..Apr. 6 1830

Do. ................ 14 0900

Do. ................ 24 2145

Do. ................ 26 1650

Do. ................May 6 0010

Do. ................June 6 1230

Do. ................ 7 1850

Do. ................ 21 1420

Do. ................ 24 0430

Do. ................July 1 1400

Do. ................ 3 1730

Do. ................ 16 1800

Do. ................Aug. 17 1700

Do. ................ 24 1710

Do. ................ 28 1000

Do. ..... ...........Sept. 4 1730

Do. ................ 21 1730

Do. ................ 26 1700

Do. ................ 28 1810

Do. ................Oct. 6 1850

Do. ................ 12 2150

Do. ................ 15 2150

Do. ................ 18 1100

MI-120 ................Jan. 22 0100
Do. ............... 30 2115

Lf-57 .................. 30 2115

MI-120 ................Feb. 6 1140

Lf-57 .................. 10 1130

MI-120 ................ 10 1230

Do. ................ 21 1530

Lf-57 .................. 21 1530

MI-120 ................ 28 0730

Lf-57 .................. 28 0730

2.935

2.81

2.69

2.785

2.81

2.67

2.82

3.02

3.01

3.255

3.34

3.45

3.55

3.495

3.535

3.42

3.30

3.37

3.51

3.345

3.52

3.345

3.36

3.51

3.49

3.36

3.29

3.31

3.28

3.405

0.040

.53

.05

.100

.10

.085

.04

.025

.06

.010

.085

.035

.19

.130

.055

.035

.20

.015

.025

.025

.03

.175

.04

.04

.03

.04

.035

.05 

.04 

.025

0.040

.49

.03

.155

.085

.095

.035

.03

.03

.015

.08

.02

.25

.115

.055

.035

.29

.03

.04

.030

.03

.140

.03

.03

.02

.05

.03

.095

.07

.040

0.080

1.02

.08

.255

.185

.180

.075

.055

.09

.025

.165

.055

.44

.245

.110

.070

.49

.045

.065

.055

.06

.315

.07

.07

.05

.09

.065

.145

.11

.065

Jalisco, Mexico. 
Michoacan, Mexico. 

Szechwan Province, China.

Kuril Is.
Southern Nevada. 

Gulf of California. 

Andreanof Is. 

Costa Rica. 

South of Panama. 

, Southern Nevada.

Southern Nevada. 

Chiapas, Mexico. 

Southern Nevada. 

Kuril Is. 
Southeastern Alaska.

Do. 

Guerrero, Mexico.

Veracruz, Mexico. 

Oaxaca, Mexico. 
Tristan Da Cunha region. 

Macquarie Is. ?

Southwestern Atlantic 
Ocean.

falisco, Mexico.

WISCONSIN

87.038 0.017 0.012 0.029 Jalisco, Mexico.
87.204 .181 .302 .483 Michoacan, Mexico.

	li/i-hr. duration.

104.60 .53 .50 1.03 Do.
87.150 .050 .043 .093 Szechwan Province. China.

104.60 .01 .05 .06 Michoacan, Mexico.

87.432 .006 .011 .017 Do.
87.152 .001 .015 .016 Southern California.

104.37 0 .04 .04 Do.

87.368 .068 .035 .103 Kuril Is.

104.20 0 .07 .07 Do.
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TABLE 3. Earthquake fluctuations in well-water levels, January 1 through December 31, 7973 Continued

County and/or 
well number

Date
Time

at
recorder

(Greenwich mean time )

Depth
to water
before

disturbance
(feet)

Water-level fluctuations
From prequake level
Upward 
fleet)

Downward 
(feet)

Double
amplitude

(feet)

Earthquake location and 
remarks

WISCONSIN  Continued

MI-120 ................Mar. 17 0935

Do. ................ 25 1100

Do. ................Apr. 14 0900

Do. ................ 24 2145

Do. ................June 7 1905

Lf-57 .................. 17 0315

MI-120 ................ 17 0430

Lf-57 .................. 24 0145

MI-120 ................ 24 0315

Lf-57 ..................July 1 1150

MI-120 ................. 1 1350

Lf-57 ................... 3 1510

MI-120 ................ 3 1725

Do. ................ 14 0520

Lf-57 .................. 14 0550

Do. ................Aug. 28 0930

MI-120 ................ 28 0950

Lf-57 ..................Sept. 28 2330

MI-120 ................ 29 0115

Lf-57 ..................Oct. 6 1350

MI-120 ................ 6 1620

Lf-57 .................. 18 1110

MI-120 ................ 18 1115

Do. ................ Nov. 6 0900

Lf-57 .................. 6 1015

Do. ................ 6 1830

MI-120 ................ 6 2050

Do. ................Dec. 4 2040

Lf-57 .................. 9 1830

MI-120 ................ 9 2130

Lf-57 .................. 28 ?

Do. ................ 28 ?

MI-120 ................. 28 1515

Do. ................ 28 1630

Lf-57 .................. 29 ?

MI-120 ................ 29 0150

87.712

86.881

87.204

87.173

87.416

93.45

87.680

93.26

88.270

93.24

88.260

93.15

88.251

87.493

9253

92.68

86.006

93.25

85.442

93.65

85.570

93.89

85.153

84.919

94.66

94.60

84.880

83.150

95.23

84.499

95.80

95.73

82.728

82.727

95.74

82.594

.015

.011

.013

.015

.004

.28

.066

.09

.030

.17

.071

.03

.008

.002

.02

.07

.027

.04

.002

.03

.016 

.02 

)

.001 

.02 

.03 

.005

0

.012

.15

.02

.029

.013

.04

.019

.014

.007

.008

.020

.006

.37

.177

.12

.025

.14

.103

.06

.018

.013

.02

.06

.012

.01

.012

0

0

.04

.011

.004

.01

0

0

.002 

.013 

.03 

) 

.08 

.02 

.033 

.007 

.04 

.009

.029

.018

.021

.035

.010

.65

.243

.21

.055

.31

.174

.09

.026

.015

.04
.13

.039

.05

.014

.03

.016

.06

.011

.005

.03

.03

.007

.013

.03

.012

.23

.04

.062

.020

.08

.028

Luzon, Philippine Is.

Costa Rica. 

South of Panama. 

Chiapas, Mexico. 

Hokkaido, Japan.

Do. 

Kuril Is.

Do.

Southeastern Alaska.

Do. 

Tibet. 

Do.

Veracruz, Mexico. 

Do.

North Korea. 
Southwestern Atlantic 

Ocean.

Do. 

Jalisco, Mexico.

Do. 
Andreanof Is.

Do.

Do.

Do.

New Hebrides Is.

Do. 

Do.

Do.
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TABLE 4. Earthquakes in 1913 believed to have caused fluctuations in well-water levels

[Source: Preliminary Determination of Epicenters Monthly Listing, published by NOAA/Environmental Research 
Laboratories Jan.-May 1973, and by USGS/National Earthquake Information Service June-Dec. 1973]

Date Location and magnitude States recording 
fluctuations

Jan. 22 

30

Feb. 6 

10 

21

28

Mar. 8 

17 

25

Apr. 6 

14 

24 

26

June 6 

7

17 

21 

24

July 1 
3

14 
16

Aug. 28

Sept. 4 
21 
26 
29

Oct. 6 
18

Nov. 6 
6

Dec. 9 
28
28
29

Near coast of Jalisco, Mexico. Mag. 6.2 

Near coast of Michoacan, Mexico. Mag. 7.5

Szechwan Province, China. Mag. 7.4 .......

Near coast of Michoacan, Mexico. Mag. 5.6 

Southern California. Mag. 5.2 .............

Kuril Islands. Mag. 7.2 ....................

Southern Nevada. Mag. 5.4 ...............

Luzon, Philippine Islands. Mag. 7.0 ......

Gulf of California. Mag. 5.5 .............

Andreanof Islands. Mag. 4.7 .............

Costa Rica. Mag. 6.5 ....................

South of Panama.* Mag. 6.5 ...............

Southern Nevada. Mag. 4.7 ...............

Southern Nevada. Mag. 6.1 ...............

Near coast of Chiapas, Mexico. Mag. 6.2 ... 

Hokkaido, Japan, region. Mag. 7.7 ........

Southern Nevada. Mag. 5.3 ...............

Kuril Islands. Mag. 7.1 .................

Off coast of southeastern Alaska. Mag. 6.7 
Southeastern Alaska. Mag. 6.0 ...........
Tibet. Mag. 6.9. .........................
Guerrero, Mexico. Mag. 5.7 .............
Veracruz, Mexico. Mag. 7.2 .............

Near coast of Oaxaca, Mexico. Mag. 5.2 
Tristan Da Cunha region. Mag. 5.0 . . 
West of Macquarie Island. Mag. 4.9 ... 
North Korea. Mag. 7.0 ...............
Southwestern Atlantic Ocean. Mag. 7.0 
Near coast of Jalisco, Mexico. Mag. 5.5 
Andreanof Islands. Mag. 6.4 ..........
Andreanof Islands. Mag. 6.3 ...........
New Hebrides Islands. Mag. 6.8 .......
South of Fiji Islands. Mag. 6.8 .........
New Hebrides Islands. Mag. 7.5 .....
New Hebrides Islands. Mag. 7.2 ......

Nevada and Wisconsin. 

Georgia, Idaho, Indiana, Nevada, and 
Wisconsin.

Do. 

Idaho and Wisconsin.

Do. 
Alaska, Georgia, Idaho, Indiana, Nevada,

and Wisconsin. 

Nevada. 

Wisconsin. 

Nevada.

Do. 

Nevada and Wisconsin.

Do. 

Nevada.

Do.
Nevada and Wisconsin. 

Georgia, Indiana, and Wisconsin. 

Nevada.
Georgia, Indiana, Nevada, and Wisconsin. 

Idaho, Indiana, Nevada, and Wisconsin. 
Nevada and Wisconsin. 
Wisconsin. 
Nevada. 
Georgia, Idaho, Indiana, Nevada, and

Wisconsin. 
Nevada.

Do.
Do.

Wisconsin.
Indiana, Nevada, and Wisconsin. 
Idaho, Nevada, and Wisconsin. 
Idaho and Wisconsin. 
Wisconsin.

Do.
Indiana. 
Idaho and Wisconsin.

Do.

Several aftershocks occurred through April 25.
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Strong-Motion Seismograph Data 1

INTRODUCTION

The Seismological Field Survey has conducted an 
engineering seismology program in the United 
States and Latin America since 1932. The Survey, 
with cooperation of state and municipal govern 
ments, private industry, and state and private edu 
cational institutions, has installed and maintained 
strong-motion seismographs and analyzed the 
records. Results of these analyses have been pub 
lished in Government bulletins and scientific jour 
nals, and the records, either originals or copies, have 
been made available to research scientists. As a 
result of the reorganization of Government earth 
quake research in May 1973, the Seismological Field 
Survey operations were transferred to the U.S. 
Geological Survey and the organization was re 
named Seismic Engineering Branch.

A list of strong-motion stations in the United 
States and Central and South America is available 
from the Seismic Engineering Branch (address in 
footnote). This list, which gives the geographic 
location of each station and instrumental constants, 
has been cataloged through 1973.

The number of strong-motion accelerographs in 
the United States and Central and South America 
has risen from 75 in 1963 to 936 in December 1973. 
With the exception of six i/zg instruments, all 
accelerographs are capable of recording acceleration 
pulses as large as Ig without going off scale. Figure 
19 shows the locations of accelerographs in the net 
work (excluding California) operated by the Seis 
mic Engineering Branch. The rapid growth in the 
network is attributable largely to the development 
of modern low-cost accelerographs, to the coopera 
tive programs instituted with the State of Cali 
fornia Department of Water Resources, California 
Division of Mines and Geology, Army Corps of 
Engineers, Veterans Administration, and California 
Institute of Technology, and to numerous cities

1 Prepared by Charles F. Knudson, U.S. Geological Survey, 390 Main 
Street, San Francisco, Calif. Appreciation is extended to Virgilio Perez, 
Stephen Schwartz, Richard P. Maley, and Christopher Rojahn for their 
assistance in preparing this section.

that have adopted building code provisions requir 
ing three accelerographs in most structures taller 
than six stories.

Notes pertinent to this engineering seismology 
program may be found in preceding issues of the 
United States Earthquakes series, and in Publica 
tion 41-2, Earthquake Investigations in the Western 
United States, 1931-1964, U.S. Department of Com 
merce, Coast and Geodetic Survey, Washington, 
D.C., 1965. The latter is much broader in scope, 
containing data on structural and ground vibra 
tions and detailed descriptions of the many activi 
ties that constitute the Seismological program as a 
whole.

ACCELEROGRAPH RECORDS

Table 5 presents a complete listing of all earth 
quakes recorded in 1973 and the maximum acceler 
ations scaled from those considered more signifi 
cant. The earthquakes are listed in chronological 
order and include locality, geographic coordinates, 
magnitude, and maximum intensity when available. 
This information has been gathered from Prelimi 
nary Determination'of Epicenters and Abstracts of 
Earthquake Reports for the United States, both 
published by the U.S. Geological Survey. The re 
cording stations are listed in alphabetical order 
with a brief description of the building in which 
the instrument is housed. Epicentral distances were 
calculated to show the relative proximity of the 
individual recording stations. Maximum accelera 
tions are listed for those events where ground ac 
celerations were >0.05g. These criteria were arbi 
trarily adopted to reduce the amount of insignifi 
cant data reported. Although the maximum re 
corded acceleration poorly defines the nature of 
motion at a site, it is the most easily and quickly 
obtained quantity. It should be pointed out that 
these measurements have no relation to frequency 
or duration of shaking, and, in fact, the amplitudes

79
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recorded as maximum acceleration were observed as 
only one or two prominent peaks in many instances. 

Listed below is a summary of the results of two 
important United States earthquakes recorded in 
1973. The area felt and the maximum intensity of 
these earthquakes are included.

Point Mugu, Calif. Feb. 21
A magnitude 5.9 (California Institute of Tech 

nology) earthquake near Point Mugu triggered 
320 strong-motion accelerographs in central and 
southern California, the majority installed in 
high-rise buildings in the Los Angeles area. A 
peak acceleration of 0.13g was recorded in a north- 
south direction by the nearest instrument located 
at Port Hueneme, 18 km from the epicenter. 
Eight ground records obtained in Los Angeles 
showed horizontal accelerations of 0.05g to 0.09g, 
all at distances greater than 50 km. The maximum 
building accelerations recorded were 0.22g on the 
llth floor (top) of a building located near Marina

del Rey. The earthquake was felt over 60,000 km 2 
and had a maximum intensity of VII.

Honomu, Hawaii Apr. 26

A magnitude 6.2 (USGS) earthquake near 
Honomu, Hawaii, was recorded by an accelerograph 
recently installed at Namakani Paio Campground 
at Kilaua, thus providing the first strong-motion 
recording of a Hawaiian earthquake. The event, 
located 50 km northeast of the campground (hypo- 
center at 50 km), produced maximum recorded 
horizontal accelerations of 0.1 Ig and 0.17g. A 
second instrument installed at Honolulu, 325 km 
epicentral distance, showed minor ground ampli 
tudes of 0.03g and less. Following the earthquake, 
the Hawaiian network was enlarged with the in 
stallation of three additional accelerographs on 
Hawaii and one each on Molokai and Maui. The 
April 26 earthquake had a maximum intensity of 
VIII and was felt on Kauai, 595 km from the epi 
center.
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Corrections to Previous Issues

United States Earthquakes, 1972. The following 
recomputations have been made:

Page 30, column 2, Apr. 11 earthquake. On line 
5 of description, mag. 3.3 should read "3.4."

Page 32, column 1, Jul. 16 time and epicenter 
should read "06:42:09.2 (14:42), 08:50:39.8. Epi 
center 40°02' N., 121° 18' W., northern California, 
mag. 4.1, B."

Page 32, column 2, Aug. 23 time and epicenter 
should read "14:03:35.4 (22:03). Epicenter 37°58' 
N., 121 °45' W., central California, at a depth of 2 
km, mag. 3.0, B."

Page 33, column 1, Sept. 4 time and epicenter 
should read "10:04:40.9 (18:04), 12:00, 20:30. 
Epicenter 36°38.5' N., 121° 15.8' W. . . ." On 
figure 6, change time to 10:04:40.9 and Mag. to 4.7.

Page 35, column 2, Oct. 2 time and epicenter 
should read "02:45:04.8 (10:45), 02:48:12.3 (10:48), 
02:56:25.5 (10:56), 07:07:48.2 (14:07; main shock). 
Epicenter (1) 36°49' N., 121°32' W., (2) 36°49'

N., 121 °32' W., (3) 36°48' N., 121 °32' W., (4) 
46°48' N., 121° 32' W., central California, at depths 
of about 5, 5, 4, and 4 km, respectively, mag. 3.5, 
3.5, 4.0, and 4.1, respectively, B."

Page 35, column 2, Oct. 2 time and epicenter 
should read "21:59:38.5 (Oct. 3, 05:59), 22:30:02.2 
(Oct. 3, 06:30, main shock). Epicenter 36°48' N., 
121 °32' W. . . ."

Page 38, column 2, Oct. 3 epicenter should read 
"36°48'N., 121 °35' W. . . ."

Page 39, column 2, Nov. 13 time and epicenter 
should read "18:10:13.8 (Nov. 14, 02:10). Epicenter 
40° 18' N., 124°40' W., near coast of northern Cali 
fornia, at a depth of 21 km, mag. 4.7, B."

Page 39, column 2, Nov. 16 time and mag. should 
read "15:45:54.7 (23:45)." "Mag. 3.2, B."

Page 40, column 1, Nov. 26 epicenter should read 
"38°29.8' N., 122°44.4' W. . . ."

Page 46, column 1, Oct. 21 earthquake. Add 
"int. IV at Summit."
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Index of Town Names
ALASKA

AOAK ISLANO--40-44
ALASKA PENINSULA  41
AMCHITKA ISLAND  41,42
ANCHORAGE   41-44
ANDREANOF ISLANDS   41-44
ATKA ISLAND--42,43
ATTU ISLAND  41,72
CAPE SARICHEF  41,42
CAPE SPENCE*  43
COLD BAY   42
COLLEGE  41,42
CORDOVA  40,43
FAIRBANKS   41-44
FOX ISLANDS  41
GALENA AIR FO'RCE STA  41
GOAT CREEK  41
GUSTAVUS  42,43
HOGATZA  43
HOMER  44
HOONAH  42
JUNEAU 42,43
KING COVE   41
KODIAK ISLAND   43,44
NEAR ISLANDS   41-43
NIKOLSKI   **l
PALMER  41-i»4
RAT ISLANOS--4l,i»2
SEWARO  «»3
SHEHYA ISLAMO  41-<f3
SHEMYA  i»i
SILVER TIP   k2
SITKA  ̂ l-*»3
SKWENTNA   *»3
SUMMIT  <*2
TENAKEE SPRINGS  ±2
UNALAKLEET   <»1
UNIHAK ISLAND   ̂1»*»2
UNMAK ISLAND   41
VALDEZ  43
WHITES CROSSING--41

YAKUTAT  

ARKANSAS 

BOOTHEEL-- 25 

CALIFORNIA

ACTON   33 
AOELANTO  33 
AGOURA  32 
ALAMEOA  37 
ALOERPOINT   36 
ALHAMBRA   32 
ALPINE  37,38

CALIFORNIA 
(CONTINUED)

ALTA LOMA 33
ALTADENA--32
ALVISO--39
ANACAPA ISLAND 35
ANAHEIH  32,38
ANOERSON RESERVOIR--38.39
ANGELUS OAKS--32t35
ANGWIN 37
ANZA 37
APPLE VALLEY--33.35
APTOS--39
ARCADIA  32
ARCATA 34,40
ARLETA--33
ARROWBEAR LAKE 35
ARTESIA 32
ARVIN 33
ATHERTON 38
AUBERRY  37
AVALON 33
AZUSA--32
BAOGER--37
8AKERSFIELO  27,33
BALCH CAHP 37
BALDWIN PARK 32,35
BARSTOW   27,33,34
BAYSIDE 34,36,38,40
BEAR VALLEY FIRE CONTROL STA 35
BEAUMONT 33
BELL GAROENS--33
BELL 32
BELLFLOWER 32
BEN LOMOND 38
BERKELEY 38
BERRYESSA LAKE AREA  37
BERRYESSA LAKE 37
BEVERLY HILLS 32,35
BIG BEAR CITY--33,35
BIG BEAR LAKE 35
BIOLA 37
BLOCKS8URG 34,36
BLUE LAKE 34,36
BODFISH 33
BOLINAS 38
BONSALL 33
800NEVILLE 35,38
BORON 33
80RREGO SPRINGS 33,37
BORREGO 37
BOULDER CREEK 38,39
BOULEVARD 37
80YES HOT SPRINGS 37
BRAWLEY  36,37,39
BREA 32
8RIOGEVILLE 34,36
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CALIFORNIA 
(CONTINUED)

BRISBANE  39
BROOKOALE 39
BRYN MAWR--33
8UELLTON 33
BUENft PARK 32
BURBANK  32
BURLINGAME 38,39
BUTTONWILLOrf   33
CA8AZON 33
CALABASAS 31
CALIFORNIA HOT SPRINGS 37
CALIMESA  33
CALISTOGA 37
CALPELLA  35,38
CAMARILLO--29,30,32-35
CAMPBELL  39
CAMPO 37
CANOGA PARK 32
CANTIL--33
CAPAY 37
CAPETOWN 33
CAPISTRANO BEACH 32
CAPITOLA 38,39
CARLOTTA  33,34
CARPINTERIA 33,35,36
CARUTHERS 37
CASTAIC 32,35
CEDAR GLEN 35
CEOARPINES PARK 33,35
CENTERVILLE BEACH 36
CENTERVILLE 39
CHANNEL ISLANDS HARBOR 31
CHATSWORTH 32
CHINO 32
CHUALAR  27
CHUCHUPATE RANGER STA 33
CLAREMONT 32
CLEAR LAKE  38
CLOVEROALE 38
CLOVIS 37
COACHELLA 32
COBS 39
COLTON 35
COMPTCHE 38
COMPTON 32,35
CORCORAN 37
CORONA DEL HAR 33
CORRAL ITOS 38
COSTA MESA  32,40
COVINA 33
COYOTE  38,39
CREST PARK 33,35
CRESTLINE 33-35
CUCAMONGA 33
CUOOY VALLEY-32

CALIFORNIA 
(CONTINUED)

CULVER CITY 32
CUPERTINO 39
CUTLER 37
CUTTEN--36,40
GUYANA 33,35
OALY CITY 38,39
DANA POINT  33,<*Q
DANVILLE 38
DEL REY 37
OELANO 37
01 GIORGIO 33
DIABLO--39
DIXIELAND 37
DOS RIOS 38
DOHNEY 32,35
OUARTE--32
OULZURA  37
OUNLAP--37
EAGLE ROCK 36
EARLIHART 37
EAST HIGHLANDS 33,35
EL CENTRO 37
EL CERRITO 38
EL GRANADA 38
EL MONTE 32
EL SEGUNOO 32,35
EL TORO 32,33,^0
ELK 38
ELSINORE 33
ENCINO--32
ESCONOIOO 33,37,38
ESPARTO  37
ETIWANOA 27, 33,34
EUREKA 34,35,38,40
EVERGREEN 40
EXETER--37
FAIRMONT RESERVOIR 33
FALLBROOK 33
FAWNSKIN 35
FELLOWS 33
FELTON--39
FERNDALE 33, 34,36,38,39
FIELDS LANDING 34,36,39
FILLMORE 32, 35
FINLEY 38
FLORENCE 32
FONTANA  32,34
FOREST FALLS--33,35
FORT BRAGG 36,38
FORT ORO 35,39
FORTUNA 33,34,36,40
FOUNTAIN VALLEY 32
FOWLER--37
FRAZIER PARK 32,33
FREEDOM  38
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CALIFORNIA 
(CONTINUED)

FREEMONT  38
FRESNO 37
FULLERTON 32
GARBERVILLE  36
GARDEN GROVE  32
GARDENA 32,34
GEORGE AIR FORCE BASE 32
GILMAN HOT SPRINGS 32,35
GILROY 38,39
GLEN ELLEN 37
GLENDALE 32,35,36
GLENDORA  33
GLENHAVEN ,38
GOLETA 32
GONZALES 27,35
GOSHEN  37
GRANADA HILLS  32
GRAND TERRACE 34
GRASS VALLEY  34
GREEN VALLEY LAKE 33,35
GREENFIELD 33
GUALALA 38
GUATAY--37
GUSTINE 38
HACIENDA HEISHTS  32
HALF MOON BAY  38,39
HANFORD 37
HARBOR CITY 32
HARRIS  36
HAWTHORNE 32,34,35
HAYWARD 27,39
HEBER 37
HELENDALE 33
HEMET 33
HERCULES 38
HERMOSA BEACH  32
HERNDON 37
HIGHLAND 33,35
HINKLEY 33,35
HOLLISTER 26,27,34-36,38,39
HOLLYWOOD 32,34,36
HOLY CITY 38,39
HOMELAND 33
HONEYDEW 34,40
HOOPA 36
HOPLAND 35, 38
HUME 37
HUNTINGTON BEACH  33, 35,37
HUNTINGTON PARK 32,37
HYAMPOM 34
HYOESVILLE 36
IMPERIAL 35-37
INOIO 33
INGLEWOOD 32,39
IRVINE 40

CALIFORNIA 
(CONTINUED)

IRVINGTON 39
JACUMBA 37
JOHNSON DALE 37
JOSHUA TREE 33
JULIAN 37
KAGEL CANYON--32
KEENE 33
KELSEYVILLE 35,38
KERMAN 37
KERN CITY 33
KING SALMON 33
KINGS CANYON NAT*L PARK 37
KINGSBURG 37
KNEELAND 34,36
KORBEL--36
LA CANADA 33
LA CRESCENTA--33
LA HA BRA 32
LA HONDA 39
LA MIRADA 32,35
LA PUENTE 32
LA VERNE 32
LAGUNA BEACH 37,38,40
LAGUNA HILLS 33
LAKE ARROWHEAD 33,35
LAKE HUGHES 32,33
LAKE ISABELLA 33
LAKEPORT 35, 38
LAKESIDE 37
LAKEVIEW 32
LAKEWOOD 32
LANCASTER 32
LARKSPUR 37, 38
LA TON--37
LAWNOALE 33
LAYTONVILLE 38
LE8EC  33
LEGGETT  38
LEMON COVE 37
LEMOORE 37
LEUCADIA 33,38
LINOS AY 37
LITTLERIVER 36
LLANO   33
LOCKWOOD VALLEY 33
LOLETA 34,36
LOMA LINDA 33,35
LOMITA--33
LOMPOC 27,33
LONE PINE 37
LONG BEACH 33,35
LOS ALAMOS 33
LOS ALTOS 39
LOS ANGELES 33,35,36
LOS GATOS 38-40
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CALIFORNIA 
(CONTINUED)

LOS OLIVOS   33 
LUCERNE VALLEY   33,35 
LYNWOOD--33 
LYTLE CREEK 33,35 
MALIBU  27,38,35 
MAMHOTH LAKES  37,38 
MANCHESTER 38 
MANHATTAN BEACH 33,35 
MARICOPA 33 
MARIPOSA 37 
MAYWOOO 33 
MCFARLAND--33 
MCKINLEYVILLE 38 
MCKITTRICK 33 
MEADOW LAKES   37 
MENOOCINO 36 
MENOOTA 37 
MENLO PARK  38,39 
METTLER 33 
MIDWAY CITY 33 
MILL CREEK  34 
MILO--37 
MILPITAS  39,40 
MINERAL 34 
MIRAMONTE 37 
MIRANDA 34,36 
MISSION HILLS 33 
MISSION VIEJO 37,40 
MOFFETT FIELD  39 
MOJAVE 33 
MONROVIA 33 
MONTCLAIR 33 
MONTE SERENO  38,39 
MONTEREY PARK  33 
MONTROSE 33 
MOORPARK 33 
MORAGA  38,39 
MORENO 33,35 
MORGAN HILL 38,39 
MORONGO VALLEY  33,35 
MOSS LANDING  27,38 
MOUNT BALOY 33,35 
MOUNT HAMILTON 38,39 
MOUNT LAGUNA  37 
MOUNT WILSON-33 
MOUNTAIN VIEW  39 
MURRIETA 33 
MYERS FLAT  36 
NAPA 37 
NEW ALMAOEN 39 
NEW AUBERRY--37 
NEW CUYAMA  33 
NEWBERRY SPRINGS 35 
NEWBURY PARK  33 
NEWHALL 27,33-35

CALIFORNIA 
(CONTINUED)

NICE 35,38
NORCO--33
NORTH HOLLYWOOD 33,35
NORTHRIDGE 33,35
NORTON AIR FORCE BASE  33,35
NORWALK  32,35
NOVATO--37
NUEVO 33
OAK VIEW 33
OAKLAND 38,39
OAKVILLE 37
OCOTILLO WELLS 37
OCOTILLO 37
OJAI 33
ONEALS--37
ONTARIO  33,39
ONYX 27,33
ORANGE COVE 37
ORANGE--33
ORINDA--38
ORLEANS 40
ORO GRANOE--33
OXNARO--27,29,30-35
OZENA GUARD STATION 33
PACIFIC PALISADES 33,35
PAICINES 26,27,35
PALM CANYON 37
PALM SPRINGS 27,33,35
PALO ALTO 38,39
PALOS VEROES ESTATES--33
PALOS VEROES PENINSULA 35
PANORAMA CITY--33
PARAMOUNT  33
PARLIER 37
PASADENA 33,35
PATTON 33
PEARBLOSSOM 33
PEPPERWOOO 36
PETROLIA 34, 36,40
PHELAN--33
PHILLIPSVILLE--34,36
PICO RIVERA  33
PIEORA--37
PIERCY 34,36
PINE MOUNTAIN--39
PINE VALLEY 37
PINEDALE 37
PINON HILLS 33
PIRU 33,35
PIXLEY 37
PLACENTIA 33
PLASTER CITY 37
POINT OUHE 32
POINT MUGU  27-31,35,74
POINT REYES 37
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CALIFORNIA 
(CONTINUED)

POMONA 33
PORT COSTA  37
PORT HUENEME  29,31,35,74
PORTERVILLE 37
PORTOLA VALLEY  38
POSEY--37
POTRERO 37
POTTER VALLEY  35,38
PRATHER 37
RAISIN 37
RANCHO SANTIAGO--33
REOCREST 34
REOOING--34
REDLANDS   33,35
REOONOO 8EA3H--33,35
REDWOOD CITY--39
REDWOOD ESTATES--38,39
REDWOOD VALLEY 35,38
RESEDA 33
RIALTO 33,34
RICHMOND 39
RIMFOREST--33,35
RINCON VALLEY  39
RIO DELL  33,34,36,38,40
RIVERSIDE 33,34
ROSAMOND  33
ROSEMEAO--33
RUMSEY  37
RUNNING SPRINGS 35
SAINT HELENA--37
SALINAS 27, 35
SALYER  34,40
SAMOA 36
SAN BERNARDINO   33-35
SAN CARLOS 39
SAN CLEMENTE ISLAND 38
SAN CLEMENTE--33,37
SAN DIEGO 37,33,34,37,38
SAN OIMAS--33
SAN FERNANDO VALLEY  35
SAN FERNANDO--32,33,35.37
SAN FRANCISCO  35,37-39
SAN GABRIEL--33
SAN JACINTO 33,35
SAN JOSE 38-40
SAN JUAN BAUTISTA  27,35
SAN LEANDRO 27,38
SAN LUIS OBISPO--27.33
SAN LUIS REY  33
SAN MARCOS  33
SAN MARINO  33
SAN MARTIN 38,39
SAN MATEO 38,39
SAN NICOLAS ISLAND 35
SAN PEORO 32,35

CALIFORNIA 
(CONTINUED)

SANGER--37
SANTA ANA 33,38,40
SANTA BARBARA--31,33,36
SANTA CATALINA ISLAND  33
SANTA CLARA  33,39
SANTA FE SPRINGS 33
SANTA MONICA 33-35,39
SANTA PAULA 33
SANTA ROSA--39
SANTA SUSANA--35
SANTA YNEZ 33
SANTEE--33
SARATOGA 39
SAUGUS--27,33,35,39
SCOTIA--33,34,36,40
SEAL BEACH 33
SEELEY--37
SELMA--37
SEQUOIA NAT*L PARK 37
SHAFTER 33
SHAVER LAKE  37
SHELTER COVE-36
SHERMAN OAKS 33
SIERRA MAORE--33
SIGNAL HILL 33
SILVERAOO 33
SIMI VALLEY  33,35
SKYFOREST 33
SOLEOAD  35
SOLVANG 33
SOMIS--33
SONOMA 37
SOQUEL--38
SOUTH EL MONTE 33
SOUTH GATE 33
SOUTH LAGUNA 33
SOUTH PASADENA 33
SPANISH FLAT--37
SPRINGVILLE 33,37
SQUAW VALLEY--37
STANTON 33
STEELE PARK 37
STINSON BEACH--37
STRATFORD 37
STUDIO CITY 33
SULTANA 37
SUMMERLAND--33
SUN CITY 33
SUN VALLEY 33
SUNLAND 33
SUNNYMEAD 33,35
SUNNYVALE 39
SUNOL   38,39
SUNSET BEACH--33
SURFSIOE 33
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CALIFORNIA 
(CONTINUED)

SYLMAR  32,34,37
TAFT 27,33
TALMAGE 35, 38
TARZANA  33
TEHACHAPI 33
TEMECULA 33,35
TEMPLE CITY 33
TERMINAL ISLAND 32
TERRA BELLA--37
THERMAL 33
THOUSAND OA<S  32,33,35
THREE RIVERS  37
TIPTON 37
TOLLHOUSE 37
TOPANGA 32
TORRANCE 33-35
TRABUCO CANYON 33
TRAVER 37
TRINIDAD 36,38,40
TUJUNGA 33
TULARE 37
TUSTIN 32
TWENTYNINE PALMS 35
THIN PEAKS 35
UKIAH 35,38
UNION CITY  39
UPLAND 33
UPPER LAKE  35,38
UPPER MATTOIE 34
VACAVILLE 37
VALLEJO  37
VALYERMO 33
VAN NUYS 33,36,37
VANDENBERG AIR FORCE BASE 36
VENICE  33,35
VENTURA 27,32,35,36
VERDUGO CITY  33
VERNON  33
VICTORVILLE 34
VISALIA 37
VISTA 33
WALNUT CREEK  38,39
WALNUT-^33
WARM SPRINGS 39
WASCO 33
WATSONVILLE--39
WEOTT 34,36
WEST COVINA 33
WEST LOS ANGELES 34-36,39
WESTHAVEN 36
WESTLAKE VILLAGE  32
WESTWOOO 34,35
WHEELER RIDGE 33
WHITETHORN  34,36
WHITTIER 33,35

CALIFORNIA 
(CONTINUED)

WI LOOM A R 33,35 
WILLITS  35,38,39 
WILLOW CREEK--4Q 
WILLOW GLEN 40 
HILMINGTSN 33-35 
WINCHESTER 3 3, 35, 37 
WINTERS 37 
WISHON--37 
WITTER SPRINGS 35 
WOOOLAKE 37 
WOODLAND HIL.S 33,35 
WOOOSIOE 38 
WOOOVILLE 37 
WRIGHTWOOO 33,35 
YERMO--33 
YETTEM--37 
YORBA LINDA 33 
YOUNTVILLE 37 
YUCAIPA  33,35 
YUCCA VALLEY--35 
ZENIA 36

CANADA

ACTON VALE 16
ARNOLD BOG 14
ARTHABASKA 16
ASCOT CORNER--16
ASTON JONCTIDN 16
AUDET  14
BEAUCEVILLE (QUEST) 15
BEEBE--16
BERNIERES CLEVIS) 14
BERTHIERVILLE--16
BISHOPTON 14
BLACK LAKE 16
BOLOUC 14
BROMPTONVILLE--16
BROSSARD (MONTREAL) 16
BURY 16
CHAMBLY  14
CHAMPLAIN 15
CHARTIERVILL---14
COATICOOK 16
COURCELLES 16
COWANSVILLE 16
DANVILLE 16
DAVELUYVItLE 16
OESCHAILLONS 16
DESCHAMBAULT 16
DISRAELI 14
OIXVILLE 14
ORUMMONDVILLE--16
EAST ANGUS 14
EAST 8ROUGHTON 16
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CANADA 
(CONTINUED)

GARTHBY STATION Ik
GRANBY  16
HAM NORO 15
KINGSEY FALLS   14
KNOWLTON 16
L ASSUMPTION  15,16
LA PATRIE Ik
LAC ETCHEMIN  16
LAC MEGANTIC--16
LACOLLE 16
LAURIER (SAINT FLAVIEN) 16
LEEDS VILLAGE 16
LENNOXVILLE 14
LIMOILOU (QJEBEC CITY) 16
LONGUEUIL 16
LYSTER 16
MAGOG 16
MANSEAU 16
MANSONVILLE 16
MARTINVILLE 16
MASKINONGE  16
MILAN 14
MONTMAGNY 16
NICOLET  Ik
NOTRE DAME DES 80IS 14
PIERREVILLE 16
PLESSISYILLE  16
PONT ROUGE 16
QUEBEC 16
RICHMOND 16
ROCK ISLAND 16
SAINT ADELPHE OE DUDSHELL Ik
SAINT ALEXANDER 0 IBERVILLE 16
SAINT ANSELME 14
SAINT CAMILLE 14
SAINT CROIX 16
SAINT CUTHBERT (CO. BERTHIER) 16
SAINT DENIS OE BROMPTON 14
SAINT EOOUA^D  16
SAINT EOWIDGE  14
SAINT EPHREM 14
SAINT EUGENE DE GRANTHAM 14
SAINT EVARISTE OE FORSYTH 16
SAINT FLAVIEN  16
SAINT GEOEOM DE BEAUCE 14
SAINT GEORGES 14
SAINT HERMENEGILOE 16
SAINT HONOR£  16
SAINT HUGUES 14
SAINT HYACINTHE 16
SAINT ISIDORE 0*AUCKLAND 14
SAINT JOHNS 16
SAINT JOSEPH OE BEAUCE 16
SAINT JUSTIM  16
SAINT LUOGER 16

CANADA 
(CONTINUED)

SAINT MAGLOIRE 16
SAINT MALACHIE 16
SAINT MARC SUR RICHELIEU--16
SAINT PROSPER--16
SAINT RAPHAEL 16
SAINT ROMAIN 14
SAINT ROHUALD (LE\/IS) 16
SAINT THEOPHILE 16
SAINT ZACHARIE 16
SAINT ZEPHIRIN 14
SAINTE AIME 16
SAINTE CLAIRE--16
SAINTE EULALIE 16
SAINTE ROSE DE WATFORD 16
SAINTE URSULE--16
SAWYERVILLE 16
SCOTSTOWN 14
SHERBROOKE 14
SOREL 16
SOUTH BOLTON 16
SPRINGHILL (NANTES) 14
STANSTEAD l«i
STOKE CEHTER--16
STORNOWAY 15
STRATFORD CENTRE 14
THETFORO MINES 16
TINGWICK 16
TRING JONCTION 16
TROIS-RIVIERIES 16
VAL ALAIN 16
VALCOURT 16
VALEE JONCTIDN 16
VALRACINE--14
VICTORIAVILLE  16
WARWICK 16
WATERLOO 16
WEEOON 14
WINDSOR 16
W08URN 13,14
WOTTON 14
YAMACHICHE 16

COLORADO

BONCARBO 26 
SEGUNDO--26

CONNECTICUT

ANDOVER 17 
BOLTON--17 
COLUMBIA 17 
COVENTRY 17 
EASTON--19 
GEORGETOWN 16
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CONNECTICUT 
(CONTINUED)

HARTFORD 15 
HEBRON 17 
MANCHESTER 17 
MELROSE 16 
NEW HARTFORD--15 
NORWICH 16 
OAKVILLE 16 
PINE MEADOW 16 
POQUONOCK 16 
SOUTH KENT  15 
VERNON--17 
VERSAILLES  16 
WINDSOR 16 
WINSTED 15

DELAWARE

CLAYMONT 17 
DELAWARE CITY 17 
HOCKESSIN 17 
MIODLETOWN 17 
MONTCHANIN 17 
NEW CASTLE 17 
NEWARK 17 
ROCKLAND 17 
SAINT GEORGES--17 
WILMINGTON 19 
YORKLYN 17

FLORIDA

ALTAMONTE SPRINGS 19 
AUBURNDALE 19 
AVON PARK 19 
BABSON PARK 19 
CAPE CANAVERAL 19 
CASSAOAGA 19 
CHRISTHAS 19 
CHULUOTA 19 
CLERMONT 23 
COCOA BEACH 19 
COCOA 19 
DE BARY 19 
DUNDEE 19 
EAGLE LAKE 19 
EATON PARK  19 
EAU GALLIE 19 
EGLIN AIR FORCE BASE 
GOLDENROO 80 
GRANT-19 
HAINES CITY 20 
HOLLISTER 19,20 
INTERCESSION CITY 20 
LAKE MARY 20 
LAKE PLACID 19,20

FLORIDA 
CCONTINUEO)

LAKE WALES 20 
LAKELAND 19 
LITHIA--20 
LONGWOOO 20 
MAITLANO 20 
MALABAR 20 
MELBOURNE 19,20 
MERRITT ISLAND 19 
MIMS 19 
MINNEOLA 20 
ORANGE CITY  20 
ORLANOO 19,20 
OSTEEN 19 
OVIEDO 20 
ROCKLEDGE 19 
ROSELANO 20 
SCOTTSMOOR 19 
SEBRING 20 
TAMPA 19 
TITUSVILLE 19 
UMATILLA 20 
WAVERLY 20 
WINOERMERE 19 
WINTER HAVEN 20 
WINTER PARK 20 
WINTER SPRINSS 19

GEORGIA

ACWORTH 23 
ALTO 23 
ATLANTA 23 
BALL GROUND  23 
BLAIRSVILLE 23 
BLUE RIDGE 23 
BUCKHEAO 23 
BUFORO  23 
CANNON 23 
CISCO 23 
CLERMONT 23 
CONYERS 23 
CRANDALL 23 
DAHLONEGA 23 
OEMOREST 23 
DULUTH 24 
ELLIJAY 23 
EPWORTH 24 
FAIRMOUNT 23 
HABERSHAM 24 
HAMILTON 24 
HELEN 24 
HIAWASSEE 24 
HURST 23 
JASPER 24 
LULA 24
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GEORGIA 
(CONTINUED)

LYERLY-- 2k 
MCCAYSYILLE 24 
MORGANTON 2k 
MOUNTAIN CITY 2k 
NELSON 2k 
OXFORD 2k 
RYDAL-- 2k 
STOCKBRIOGE 24 
TALKING ROCK--24 
TALMO 24 
TUNNEL HILL--24 
TURNERVILLE--24 
WALESKA-- 2k 
WHITESTONE  2k 
WINDER 2k 
YOUNG HARRIS--23

HAWAII

AIEA 50
AINAHOU RANSH  51
AMAUULU  46
CAPTAIN COOK--50
ELEELE  51
EWA BEACH 51
EMA 50
GLENWOOO 52
HAAKEO 46
HAIKU 50
HAKALAU 46, k7
HALAULA--50
HALEAKALA 52
HALEIWA 50
HALIIMAILE  50
HANA 50
HANALEI--50
HANAMAULU  51
HANAPEPE 51
HAUULA   50
HAWAII ISLANO--^**,46,50-52
HAWAII NATIONAL PARK 50
HAWI--50

HICKAM AIR FORCE BASE 50
HILO <*<M«fr6-tt8,51,52
HOLUALOA  50,51
HONAUNAU kkiSQ
HONOK A A ^4,1*6,49,51,52
HONOKAHAU 51
HONOLULU 50,74
HONOMU--44,47,51,74
HOOLEHUA  50
KAAAWA--50
KAHAKULOA 50
KAHOOLAHE ISLANO--46
KAHUKU 50

HAWAII 
(CONTINUED)

KAHULUI 50,71
KAIELE--46
KAILUA KONA 50
KAILUA 50
KAIWIKI--46
KALAUPAPA 53
KAMALO--50
KAMUELA  44,46,50-52
KANEOHE MARINE AIR STA--5G
KANEOHE--50
KAPAA--51
KAPAAU--50
KAPAPALA 44,51,52
KAU 50
KAUAI ISLANO--50,51
KAUAI--46,74
KAUMANA 46,48
KAUNAKAKAI 50
KAUPO RANCH  53
KAWAIHAE 51
KAWAILANI--46
KEAAU--44,5Q,52
KEAKEALANI 50
KEALAKEKUA BAY 50
KEALAKEKUA 50,51
KEKAHA--51
KIHEI--50
KOHALA 50,51
KOKEE RANGER STATI3N SO
KONA--50.52
KUALAPUU 50
KULA--50,52
KUNIA--50
KURTISTOWN 44,50
LAHAINA 50
LAIE--50

LANAI CITY  46,50
LAUPAHOEHOE GULCH 46
LAUPAHOEHOE POINT 46
LAUPAHOEHOE  50,51
LAWAI  51
LIHUE 50
MAKAPUU POINT--50
NAKAWAO--50
MAUI ISLAND  44,46,50,52, 74
MAUNA KEY--44,46,47,51
MAUNALOA 50
MOLOKAI ISLAND 46,50,74
MOUNT HALEAKALA SUMMIT--50
MOUNT KAALA--50
MOUNTAINyiEW--50,51
NAALEHU 50
NINILOA 50
NINOLE--48
OAHU ISLAND  46,51
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HAWAII 
(CONTINUED)

OOKALA  k& 
PAAUHAU  50 
PAAUILO-- 50 
PAHALA  <*<M 50-52 
PAHOA  50 
PAPAALOA  <fS 
PAPAIKOU  <»&,^9 
PARKER RANCH   50 
PEARL CITY   51 
PEPEEKEO  <»6t<»9 
POHAKULOA   kk, 50 
PUAINAKO  50 
PUHI  51 
PUU ANAHULU  51 
PUUEO  1»6 
PUUNENE  50 
SOUTH KONA   <»<» 
ULUPALAKUA   50

WAHIAWA  50t51
WAIALUA*-5i
WAIANAE  51
WAILUKU  50
WAIMANALO   50
WAIMEA  ̂ 6,50,51
WAINAKU-- 1>6
WAIPAHU--51
WHEELER AIR FORCE BASE--50

IOAHO

CUB RIVER  25 
MALAO CITY   25 
MINK CREEK   25 
PRESTON  25 
SAMARIA^-25

KENTUCKY

BONDVILLE--2<f 
BOW  2^
BURKES\/ILLE  Zk 
CUBAGE   2k 
OAVISPORT   2k 
EMMA  2k 
FALCON   23 
FONDE   2k 
FRAKES  23 
GAUSDALE  2k 
GERMANTOWN   2k 
GREEN HALL  2k 
GREENUP-- 2k 
GUAGE-- 2k 
HAROLD  2k 
HELTON--2<»

KENTUCKY 
(CONTINUED)

HILL TOP  21 
INGRAM   2k 
ISLAND   2k 
MIOOLESBORO  2k 
OWINGSVILLE  2k 
PATHFORK  21, 2k 
PINE KNOT  2k 
PUTNEY--24 
RAVEN--23 
REVELO   2k 
RIVER   2k 
SALT GUM  2k 
SAUL  23 
SCUODY--2** 
SOLDIER  2k 
STRAIGHT CREEK  2k 
STRUNK--24 
TINSLEY  2k 
TOTZ--2** 
HACO  2k 
HALOEN   2k 
WENOOVER  2k 
WHEELWRIGHT   2k 
WINSTON  2k 
WOOOBURY  2k

MAINE

ALBION--15 
ALFRED--15 
ALNA--15 
ANDOVER   15 
ANSON  15

AUBURN--15 
AUGUSTA  Ik 
AURORA--16 
BANGOR   15 
BAR MILLS  15 
BELGRADE LAKES  15 
BELGRADE  15 
BERNARD  16 
BERWICK  16 
8ETHEL--15 
BIDDEFORD  15 
BINGHAM  l<f 
BLUE HILL  15 
BOOTHBAY  16 
BRADFORD  16 
BREMEN  16 
BRIDGEWATER  16 
8RIDGTON  15 
BROOKLYN  15 
BROWNFIELD  1<» 
BROWNVILLE JUNCTION
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MAINE 
(CONTINUED)

BROWNVILLE 16 
8RUNSWICK 15 
8RYANT POND  Ik 
8UCKFIELO 1*» 
8UCKSPORT 15 
CAMBRIDGE 15 
CANTON 15 
CARATUNK Ik 
CAROVILLE 16 
CARIBOU 15 
CARMEL Ik 
CASCO Ik 
CASTINE 15 
CHARLESTON 15 
CHERRYFIELD 15 
CHINA 15 
CLINTON Ik 
COLUMBIA FALLS 16 
CORNISH 15 
COSTIGAN 15 
CUMBERLAND CENTER 16 
OAMARISCOTTA MILLS  15 
DANVILLE 15 
DENMARK^-15 
DENNYSVILLE 15 
DERBY 15 
DETROIT 16 
DEXTER  16 
OIXFIELD Ik 
DIXMONT Ik 
DOUGLAS HILL 15 
DOVER FOXCRDFT 15 
DRYDEN--15 
EAST ANDOVER  15 
EAST BALDWIN 15 
EAST DIXFIELD 15 
EAST EDOINGTON  16 
EAST HOLDEN 15 
EAST LEBANON 15 
EAST LIVERMDRE 15 
EAST MACHIAS  15 
EAST NEW PORTLAND li» 
EAST NEWPORT 15 
EAST PERU 15 
EAST POLAND 15 
EAST STONEHAM--15 
EAST SUMNER 16 
EAST VASSAL30RO Ik 
EAST WILTON 15 
EASTPORT  IS 
EOGECOMB 16 
EMERY MILLS 16 
ENFIELD 15 
ETNA i<> 
EUSTIS  1*»

MAINE 
(CONTINUED)

EXETER--16
FARMINGTON FALLS 15
FARMING TON 15
FOREST CITY  16
FRANKFORT 15
FRANKLIN 16
FREEDOM 13,1<*
FREEPORT 16
FRYE  Ik
FRYEBURG 15
GAROINER 15
GLEN COVE 15
GORHAM 15
GRAY Ik
GREENE Ik
GREENVILLE JUNCTION  15
GREENVILLE 1 k
GUILFORO 15
HAMPDEN  16
HANCOCK 15
HARMONY  Ik
HARRISON 15
HAYNESVILLE 15
HEBRON--15
HINCKLEY 15
HIRAM Ik
HOLLIS CENTER  15
HOPE 15
HOWLAND 15
ISLAND FALLS-16
JACKMAN 15
JEFFERSON 16
KENNEBUNK 16
KEZAR FALLS  15
KINGFIELD 15
LA GRANGE 15
LEE 15
LEVANT 15
LEWISTON 1<»
LIBERTY 1<»
LIMINGTON 15
LINCOLNVILLE 15
LISBON CENTE*--15
LISBON FALLS--1<*
LISBON Ik
LIVERMORE FALLS 15
LIVERMORE  Ik
LOCKE MILLS 15
LOVELL 15
MADISON 1^
MANCHESTER 15
MAPLEWOOO 16
MATTAWAMKEAG 15
MECHANIC FALLS  Ik
MEDWAY--15
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MAINE 
(CONTINUED)

MEXICO 15 
MILBRIDGE 15 
MILLINOCKET 1<» 
MILO--15 
MINOT--15 
MONMOUTH 15 
MONROE 15 
MONSON 15 
MONTICELLO 16 
MOODY 15 
MOUNT VERNOM  15 
NAPLES  16 
NEW GLOUCESTER 16 
NEW HARBOR 15 
NEW PORTLAND--!** 
NEW SHARON 16 
NEW VINEYARD Ik 
NEWPORT 15 
NEWRY--14 
NORRIDGEWOCK  15 
NORTH ANSON 15 
NORTH 8RIDGTON  16 
NORTH 8ROOKLIN 16 
NORTH FRYEBURG  15 
NORTH JAY It* 
NORTH MONMOUTH  15 
NORTH SE3AGO  15 
NORTH VASSALBORO--15 
NORTH WHITEFIELO  16 
NORTH WINDHAM 16 
NORWAY  15 
OAKFIELD li» 
OAKLAND 15 
OLAMON  15
OLD ORCHARD BEACH 16 
OLD TOWN 15 
ORLAND 15 
ORRINGTON 16 
ORRS ISLAND 15 
OXFORD 16 
PALERMO  Ik 
PALMYRA 15 
PASSADUMKEAS  15 
PATTEN 16 
PEMAQUID HARBOR 16 
PENOBSCOT 15 
PERU--16 
PHILLIPS 15 
PHIPPSBURG 15 
PITTSFIELD  16 
PLYMOUTH 15 
POLAND SPRING 15 
POLAND 15 
PORTLAND--15 
POWNAL 15

MAINE 
(CONTINUED)

PRINCETON 16 
RANGELEY 15 
RAYMOND  Ht 
REAOFIELO DE»OT 15 
READFIELD Ik 
ROXBURY l<f 
RUMFORD CENTER  l<f 
RUMFORD POINT--15 
SA8ATTUS 15 
SAINT FRANCIS  16 
SANDY POINT 16 
SANFORO 15 
SANGERVILLE  Ik 
SCARBOROUGH 15 
SEARSMONT 16 
SEARSPORT 15 
SEBAGO LAKE 16 
SEBEC LAKE 13,1<» 
SEBEC--15 
SHAWMUT 14 
SHERIDAN 15 
SHIRLEY MILLS Ik 
SKOWHEGAM Ik 
SMYRNA MILLS--15 
SOLON 16 
SOUTH CASCO 16 
SOUTH FREEPORT 15 
SOUTH GAROINER 15 
SOUTH HIRAM 15 
SOUTH PARIS 16 
SOUTH PORTLAND  ±k 
SOUTH WATERFDRO 15 
SOUTH WINDHAM 15 
SPRINGFIELD 16 
SPRINGVALE 16 
SPRUCE HEAD 15 
STANDISH 16 
STARKS--14 
STEEP FALLS 15 
STETSON Ik 
STILLWATER 15 
STOCKTON SPRINGS 15 
STONINGTON 15 
STRONG--15 
TEMPLE 15 
TENANTS HARBOR 1<» 
THOMASTON 15 
THORNDIKE 15 
TROY Ik 
TURNER--15 
UNITY 15
UPPER FRENCHtflLLE 16 
VAN BUREN IS 
VASSALBORO 15 
VIENNA 15
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MAINE 
(CONTINUED)

WAITE 15 
WALPOLE 15 
WATERBORO Ik 
WATERFORD 14 
WATERVILLE 14 
WEEKS HILLS 14 
HELD 16 
WELLINGTON   14 
WEST BALDWIN 16 
WEST BETHEL  15 
WEST BOWOOIN  14 
WEST BUXTON 15 
WEST ENFIELD 15 
WEST FARHINGTON 14 
WEST FORKS 14 
WEST NEHFIELD  16 
WEST PARIS  15 
WEST POLAND 15 
WEST RXKPORT  15 
WEST SULLIVAN 15 
WEST SUHNER 14 
WESTS ROOK 15 
WILSONS MILLS  14 
WILTON 15 
WINDSOR 15 
WINN 15 
WINTERPORT 14 
WINTHROP 14 
WOOLWICH 16

MARYLAND

BALTIMORE 18 
BETTERTON 18 
CARDIFF 18 
CENTREVILLE 17 
CHARLESTOHN 18 
CHESAPEAKE 3ITY 17 
COCKEYSVILLE  18 
COLORA 18 
CONOWINGO 18 
DAMASCUS 18 
EARLEVILLE 18 
ELK MILLS 18 
ELKTON 17,18 
FREELAND 18 
GLEN ECHO 18 
KENNEDYVILLE  18 
MONKTON 18 
NORTH EAST 17 
PERRYMAN 18 
PERRYVILLE 17 
RISING SUM  18 
SPARKS 18 
STEVENSON 18

MARYLAND 
(CONTINUED)

UPPERCO 18 
WARWICK 18

MASSACHUSETTS

ACUSHNET 12 
ALLSTON 16 
AMHERST 16 
ATHOL 15 
8ALOWINVILLE 16 
BERKSHIRE 14 
BERNAROSTON 15 
BEVERLY 16 
BONOSVILLE 16 
8RANT ROCK 16 
BREWSTER 15 
8RIOGEWATER 13 
8ROOKLINE 15 
CAMBRIDGE 1& 
CAPE COD 12 
CENTERVILLE  15 
CHATHAM 16 
CHELMSFORD 16 
CHELSEA 16 
CHESHIRE 14 
CHICOPEE 16 
COLRAIN 15 
DANVERS 14 
DARTMOUTH 12,13 
DEERFIELO 15 
DRACUT 16 
FORESTDALE 15 
FRAMINGHAM 16 
GRANVILLE 16 
HATFIELO 15 
HAVERHILL 15 
HOLYOKE 15 
HUMAROCK 16 
HY ANN IS 15 
LAKE PLEASANr--15 
LUDLOW--16 
MALDEN--14 
MARION 12,13 
MAYNARO 16 
METHUEN 16 
MIDDLES ORO 12 
MILL RIVER 14 
MONROE BRIDGE--16 
MONSON 16 
NEW BEDFORD 12 
NEWTON 16 
NORTH ADAMS 16 
NORTH CHELMSFORO 15 
ONSET 14 
ORANGE 16
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MASSACHUSETTS 
(CONTINUED)

ORLEANS 16 
PLAINFIELO  16 
PLYMOUTH  16 
PROVINCETOWN  16 
RANDOLPH  15 
RICHMOND  16 
ROCHESTER IS 
ROWLEY 16 
ROYALSTON 16 
RUTLAND 16 
SHELBURNE FALLS 15 
SOMERVILLE  16 
SOUTH BARRE 15 
SOUTHWICK--15 
STERLING JUNCTION 16 
SUDBURY~-16 
SWAMPSCOTT  16 
THREE RIVERS--16 
TRURO 16 
UXBRIOGE 16 
VINEYARD HAVEN  16 
WALTHAH 16 
WAREHAM 13 
WEST BOXFORO  15 
WEST BRIOGEWATER 15 
WEST FALMOUTH 15 
WEST YARMOUTH 15 
WESTOVER AIR FORCE BASE 
WILMINGTON--16 
WINTHROP 13

MEXICO

8AJA CALIFORNIA 38

MISSISSIPPI

BOLIVAR 35 
CLEVELAND 25 
MERIGOLD  25

MISSOURI

BONNE TERRE  2k 
CARUTHERSVILLE  25 
FARMINGTON 2k 
FESTUS 2k 
FLAT RIVER 25 
GOBLER 25 
HAYTI 25 
HILLSBORO  25 
IRONTON 25 
KIRKWOOD 25 
NEW MADRID  25 
SULLIVAN 25

United States Earthquakes, 1973 

NEVADA

  16

BEATTY 25 
BOULDER CITY 26 
DOG CREEK 39 
NEVADA TEST SITE 25 
RENO 39 
VERDI  39

NEW HAMPSHIRE

ACWORTH--15
ALTON BAY 15
ALTON Ik
ANTRIM--16
ATKINSON 16
BARTLETT 15
BATH 15
BERLIN--15
BETHLEHEM--15
BRADFORD 16
BRISTOL  Ik
BROOKLINE-- 15
CENTER BARNSTEAO 15
CENTER CONHAY 15
CENTER TUFTONBORO 16
CHARLESTOWN 16
CLAREMONT  15
COLEBROOK 1'+
CONCORD 16
CORNISH FLAT 1<»
DANBURY  15
DORCHESTER 16
DOVER  15
DREWSVILLE 1<»
DUBLIN 16
EAST ANDOVER 16
EAST BARRINGTON  lt»,15
EAST HEBRON 15
EAST MADISON 1<»
ENFIELD  15
ERROL 15
ETNA 15
EXETER 16
FRANCONIA Ik
FRANKLIN 15
FREEDOM 16
GEORGES MILLS--15
GILMANTON IRON WORKS l**
GILMANTON 15
GILSUM--!^
GLENCLIFF 15
GOFFSTOWN 13
GORHAM Ik
GOSHEN--16
GRAFT ON 15
GRANTHAM 16
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NEW HAMPSHIRE 
(CONTINUED)

GROVETON 15 
GUILD 16 
HAMPTON 16 
HANCOCK 14 
HANOVER 15 
HAVERHILL It* 
HILL-16 
HOOKSETT  15 
JACKSON 15 
JAFFREY 16 
JEFFERSON--15 
KEENE--16 
LANCASTER--!** 
LEBANON^-16 
LINCOLN 1** 
LISBON 15 
LITTLETON 15 
LYME CENTER--15 
LYME--14 
MADISON 14 
MEADOWS 15 
MELVIN VILLAGE 15 
MEREDITH  15 
MERIDEN 15 
MILAN 14 
MILFORO 15 
MIRROR LAKE 16 
MONROE 15 
MOULTONBORO 16 
NASHUA 15 
NEW DURHAH 15 
NEW HAMPTON 16 
NEWBURY 16 
NEWPORT 15 
NORTH CONHAY--15 
NORTH HAVERKILL 15 
NORTH SANDWICH 16 
NORTH STRATFORO--15 
NORTH SUTTON  15 
ORFORO 14 
OSSIPEE 16 
PELHAM  15 
PERCY 14 
PETERBOROUGH 16 
PIERMONT  15 
PIKE 15 
PITTSBURG 14 
PITTSFIELD  15 
PLAINFIELD  15 
PLYMOUTH--15 
POTTER PLACE--15 
RANDOLPH 15 
RINOGE  16 
RUMNEY  16 
RYE BEACH 15

NEW HAMPSHIRE 
(CONTINUED)

RYE 14
SALEM--15
SANBORNTON 15
SANBORNVILLE--16
SANDWICH 15
SOUTH DANBURY--16
SWANZEY 16
TAMWORTH 15
TILTON--15
TROY--15
TWIN MOUNTAIN--15
WALPOLE 14
WARNER--15
WARREN 14
WENTWORTH i<»
WEST LEBANON 14
WEST OSSIPEE--15
WEST SPRINGFIELD 14
WEST STEHARTSTOWN 14
WESTMORELANO--16
WHITEFIELD 14
WILMOT FLAT 15
WOLFEBORO FALLS 15
WOLFE80RO 15
WONALANCET 15
WOOOSVILLE 15

NEW JERSEY

ALLENTOWN 18 
ALLOWAY 18 
ANDOVER  18 
ASBURY PARK 18 
AUOUBON 17 
BARRINGTON 17 
BELLMAWR 17 
BERLIN--17 
8EVERLY 17 
BIRMINGHAM 18 
BLACKWOOO 17 
BOONTON 18 
BRIDGETON 18 
CAMDEN--17 
CARNEYS POINT--19 
CEDAR KNOLLS--17 
CHERRY HILL  17 
CLARKSBORO 17 
CLARKSBURG 18 
CLAYTON 18 
COLLINGSHOOO--17 
CROSSWICKS--18 
OEEPWATER 17 
DEERFIELO STREET 17 
ELMER--18 
EWAN--17
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NEW JERSEY 
(CONTINUED)

FLORENCE 17 
FRANKLINVILLE 17 
GIBBSTOWN 17 
GLASSBORO 17 
GLOUCESTER CITY 17 
GREENOELL 18 
GRENLOCH--17 
HADOON HEIGHTS 17 
HAOOONFIELD 18 
HAINESPORT  18 
HAMMONTON 18 
HANCOCKS BRIDGE 17 
HARRISONVILLE 17 
HELMETTA 18 
IRONIA 18 
JAHESBURG 18 
JOBSTOWN 18 
JULIUSTOWN 17 
KINGSTON 18 
KIRKWOOD 17 
LAMBERTVILLE  18 
LAUREL SPRINGS  17 
LAWNSIOE 17 
LUMBERTON 18 
LYONS 18 
MAGNOLIA 17 
MALAGA  18 
MANTUA 17 
MAPLE SHADE 18 
MARLTON 18 
MAYS LANDING  18 
MEDFORD LAKES 17 
MICKLETON 17 
MONROEVILLE 18 
MOORESTOWN  18 
MOUNT EPHRAIM  17 
MOUNT HOLLY--18 
MOUNT ROYAL 17 
MULLICA HILL  17 
NEW EGYPT 17 
OXFORD 17 
PALISADES P4RK  18 
PALMYRA 17 
PARK RIDGE 18 
PAULSBORO 17 
PEDRICKTOHN 17 
PEMBERTON 17 
PENNS GROVE 17t 19 
PENNSVILLE  17 
PITMAN 18 
PLEASANTVILUE 18 
POMONA 18 
POMPTON PLAINS  18 
PRINCETON 18 
QUINTQN  17

NEW JERSEY 
(CONTINUED)

RICHWOOO 17 
RINGOES 19 
RIVERSIDE 19 
RIVERTON 17 
ROCKY HILL 19 
ROEBLING 19 
ROOSEVELT 19 
ROSEMONT 19 
RUNNEMEDE 17 
SALEM 17 
SAYREVILLE 19 
SHILOH--19 
SPOTSWOOO 17 
STOCKTON  19 
STRATFORD 17 
SWEOESBORO 17 
THOROFARE 17 
TITUSVILLE 19 
VINELANO 19 
WASHINGTON 19 
WENONAH 17 
WEST BERLIN 17 
WICKATUNK 19 
WILLIAMSTOWN 19 
WINDSOR 19 
WINSLOW 19 
WOOOBURY HEISHTS 17 
WOOOBURY 17

NEW MEXICO

AMBROSIA LAKE   26 
BERNAROO 26 
BLUEWATER 25 
BOYS RANCH 26 
CASA BLANCA 26 
FORT WINGATE 26 
GRANTS--26 
LAGUNA 26 
LOS ALAMOS 25 
NEW LAGUNA 26 
PREWITT 26 
RAMAH 26 
SAN FIOEL 26 
SAN MATEO 2i 
SAN RAFAEL--26 
SOCORRO--26 
THOREAU 26

NEW YORK

ALBANY 15 
8ALLSTON LAKE 15 
8LOOMINGOALE 15 
BRAINAROSVILLE 15
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NEW YORK 
(CONTINUED)

BRANT LAKE 16 
BRANTINGHAM 16 
8ROADALBIN--15 
BURKE 16 
CATSKILL  15 
CHILDWOLD 15 
CHURU8USCO--15 
CLEMONS--15 
CLINTONVILLE  16 
COLTON--16 
COHSTOCK--16 
CONSTABLEVILLE 16 
CRANBERRY LAKE 16 
CROGHAN--15 
CROWN POINT--16 
OANNEMORA 15 
OELMAR 15 
DOLGEVILLE 15 
EAST GREENWICH 14 
EAST NASSAU--15 
EAST SCHOOACK 16 
ELIZABETHTOWN Ik 
FONDA 15
FORT COVIMGTON 16 
FORT EDWARD 15 
GLENS FALLS 15 
GLOVERSVILLE  15 
GRAFTON 16 
GREENWICH 14 
GREIG 16 
HAGUE--15 
HENSONVILLE--16 
HOLMES 16 
HOOSICK FALLS--16 
HOOSICK 16 
HULETTS LANDING 16 
INDIAN LAKE 16 
JAY 16
KEENE VALLEY  15 
KEESEVILLE  14 
LAKE GEOR&E--16 
LAKE HILL 15 
LAKE LUZERNE--15 
LAKE PLACID 16 
LYON MOUNTAIN 15 
MALOEN BRIDGE 16 
MAPLECREST  16 
MASSENA 15 
MCCONNELLSVILLE 15 
MIDDLE GRAWILLE  16 
MOOERS 15 
MORIAH CENTER--15 
MORIAH 14 
MORRISONVILLE 15 
MORRISVILLE--16

NEW YORK 
(CONTINUED)

NEW LEBANON CENTER 15 
NEW WOODSTOCK 16 
NORTH CHATHAM 16 
NUTURAL BRIOSE 1& 
PARADOX 15 
PARISHVILLE 16 
PENNELLVILLE--15 
PERU 15 
PLATTSBURGH 14 
PORT HENRY 15 
PORT LEYOEN 15 
RAINBOW LAKE 15 
RAYMONDVILLE 16 
REDFORD 15 
ROUSES POINT 15 
SAINT JOHNSVILLE 15 
SALEM 15 
SARANAC 16 
SCHAGHTICOKE 16 
SCHENECTADY 16 
SCHUYLER FALLS 16 
SILVER BAY 16 
SLINGERLANOS--16 
SOUTH EOMEST3N 16 
SOUTH GLENS FALLS 14 
SPRINGFIELD CENTER--16 
STOCKPORT 15 
STOTTVILLE 16 
SYRACUSE 16 
THENDARA 16 
TICONDEROGA  15 
TRIBES HILL 16 
UPPER SAINT REGIS 16 
UTICA 16 
VERMONTVILLE 16 
VERNON CENTER 15 
VERONA BEACH 16 
WARRENSBURG 16 
WATERTOWN 15,16 
WHIPPLEVILLE--15 
WILMINGTON 15

NORTH CAROLINA

ALEXANDER 24 
ALMONO 21,23 
ANDREWS 24 
AQUONE--23 
ARDEN 24 
ASHEVILLE 24 
BANNER ELK 24 
BARNAROSVILLE 23 
BRASSTOWN 24 
BRYSON CITY  24 
CANTON--24
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NORTH CAROLINA 
(CONTINUED)

CASHIERS 24 
CHEROKEE 23 
CHIMNEY ROCK 24 
CLYOE 24 
COLUMBUS 24 
CONCORD 24 
CROSSNORE 24 
CULBERSON 24 
CULLOHHEE 24 
OANA 23 
OILLSBORO 24 
EDNEYVILLE 23 
ELLENBORO Z4 
ENKA 24 
ETOWAH-i-24 
FLAT ROCK 24 
FLETCHER 24 
FONTANA DAM 23 
FRANKLIN 23 
GERTON 24 
GLENWOOD 24 
HAMPTONYILLE  24 
HARRIS 24 
HAYESVILLE  23 
HAZELWOOD 24 
HENOERSONYILLE 24 
HENRIETTA 24 
HIGHLANDS 24 
HORSE SHOE 24 
HOT SPRINGS 24 
KANNAPOLIS  24 
LAKE LURE 24 
LAKE TOXAWAY  24 
MARBLE 24 
MAftS HILL 24 
MARSHALL 24 
MILL SPRING--24 
MONTREAT 24 
MOORESBORO 24 
MOUNTAIN HOME 24 
MURPHY--«-23 
NAPLES 24 
OAKBORO 24 
OLD FORT 24 
OTTO 23 
PENLANQ 24 
PINEY CREEK 24 
PISGAH \FOREST-23 
RIOGECREST 24 
ROBBINSVILLE--23 
ROSMAN 24 
RUTHERFOROT3N 24 
SALUOA 24 
SAPPHIRE  24 
SCALY MOUNTAIN  24

NORTH CAROLINA 
(CONTINUED)

SKYLANO 24 
SPRUCE PINE 24 
SYLVA  24 
TAYLORSVILLE 24 
TUCKASEGEE 23 
TUXEDO 24 
UNION MILLS 24 
WARNE 24 
WAYNESVILLE 24 
WEBSTER 23 
HHITTIER*-- 24

OKLAHOMA 

ENIO 24 

OREGON

AGATE BEACH 40 
OEPOE BAY 40 
NEWPORT 40 
SILETZ 40 
SOUTH BEACH 40 
TIDEWATER 40 
TILLAMOOK 40 
TOLEDO 40 
WHEELER 40 
YACHATS 40

PENNSYLVANIA

ABINGTON 17 
ADAMSTOWN 19 
AIRVILLE 19 
ALLENTOWN 19 
ARCOLA 19 
AROMORE 17 
AVONOALE 17 
BALA-CYNWYD 17 
BART 19 
BAUSMAN 19 
BERWICK 19 
BERWYN 17 
BIRCH RUNVILLE 17 
BIRDSBORO 19 
BOOTHWYN 17 
BOYERTOWN 19 
BRANDAMORE 17 
BRISTOL 17 
BROOMALL 17 
BRYN ATHYN 17 
BRYN MAWR IT 
CARVERSVILLE 19 
CHAODS FORD 17 
CHALFONT 19
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PENNSYLVANIA 
(CONTINUED)

CHATHAM 17 
CHELTENHAM 17 
CHESTER HEIGHTS 17 
CHESTER 17 
CHEYNEY 17 
CHRISTIANA  19 
CHURCHTOWN  19 
CLIFTON HEI5HTS  17 
COATESVILLE 17 
COCHRANVILLE  17 
COLMAR 19 
CONCORDVILLE  17 
CONSHOHOCKEN--17 
CORNWELLS HEIGHTS 19 
CRUM LYNNE 17 
DARBY 17 
DARLING 19 
DAU8ERVILLE 19 
DENVER 19 
OOWNINGTOHN 17 
OOYLESTOWN  17 
DREXEL HILL--17 
ELVERSON 19 
ESSINGTON 19 
EXTON 17 
FAWN GROVE 19 
FLOURTOHN 17 
FOLCROFT 17 
FOLSOM 17 
FORT WASHINGTON 17 
FOUNTAINVILLE 19 
GAP 17 
GIBSON 19 
GLAOWYNE  17 
GLEN ROCK 19 
GLENMOORE 17 
GLENOLOEN 17 
GOODVILLE 19 
GREEN LANE  17 
HARLEYSVILLE  19 
HAVERFORO 19 
HEREFORD 19 
HOLICONG 19 
HOLMES 17 
HOLTWOOD  19 
HONEY BROOK 19 
IMMACULATA  17 
JENKINTOWN  17 
KELTON 17 
KEMBLESVILLE  17 
KENNETT SQUARE  17 
KIRKWOOO 19 
LAFAYETTE HILL  19 
LANGHORNE 17 
LANSOOWNE 17

PENNSYLVANIA 
(CONTINUED)

LEVITTOWN 19 
LEWISVILLE 17 
LIMEKILN 19 
LIONVILLE 17 
MALVERN 17 
MAXATAWNY 19 
MEDIA  17 
MENDENHALL  17 
MERION STATION 17 
MILFORD SQUARE 19 
MIQUON 17 
MODENA--17 
MONT CLARE 17 
NARBERTH 17 
NEW BRITAIN  17 
NEW CUMBERLAND 19 
NEW FREEDOM 19 
NEW LONDON 17 
NEWTOWN 19 
NIANTIC 17 
NINEPOINTS 19 
NORRISTOHN 17 
NORWOOD-' I 7 
NOTTINGHAM 19 
OLEY 19 
ORELAND 19 
OXFORO--17 
PARADISE 19 
PARKER FORD 19 
PEACH BOTTOM--19 
PENNS PARK 17 
PENRYN--19 
PHILAOELPHIA--19 
PINEVILLE 19 
PLYMOUTH MEETING 17 
POCOPSON 17 
POINT PLEASANT 19 
POMEROY 19 
PORT KENNEDY 17 
POTTSTOWN 19 
PROSPECT PAR<--17 
QUAKERTQHN 19 
QUARRYVILLE 19 
RAILROAD 19 
READING 19 
RICHLANDTOWN 19 
RIOLEY PARK 17 
RUSHLANO 17 
SAOSBURYVILLE--17 
SAINT PETERS 19 
SASSAMANSVILIE 19 
SELLERS VILLE 16 
SEVEN VALLEYS  19 
SHAWNEE ON DELAWARE  19 
SILVERDALE 19
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PENNSYLVANIA 
(CONTINUED)

SKIPPACK 19 
SLATINGTON  19 
SMOKETOWN--19 
SOUTHAMPTON--!? 
SPRING MOUNT--17 
SPRINGFIELD--17 
STEWARTSTOWN--19 
SUMNEYTOWN  19 
TERRE HILL  19 
THOMASVILLE--19 
THORNTON 17 
TYLERSPORT  19 
UNIONVILLE  17 
UPPER OARBY--17 
VALLEY FORGE--17 
VIRGINVILLE 19 
WAGONTOHN 17 
WALLINGFORD 17 
WARMINSTER 19 
WARRINGTOM  17 
WASHINGTON 30RO 18 
WASHINGTON CROSSING 19 
WEST GROVE  19 
WILLOW SROVE--19 
WOMELSOORF  19 
WOOOLYN 18 
WOXALL  19 
WRIGHTSVILLE 19 
WYCOM8E 19 
WYNCOTE 18 
WYNNEWOOO 19 
YAROLEY 19 
YEADON 18 
YELLOW HOUSE--19 
YORK--19 
ZIONSVILLE  19

PUERTO RICO

PONCE--52 
VILLALBA 52

RHODE ISLAND

BLOCK ISLANO--12
BRISTOL 12t 13,16
CHARLESTOMN--15
EAST PROVIDENCE 12,16
HARMONY 16
JAMESTOWN--1E
NARRANGANSETT--12
NEWPORT 12
PROVIDENCE  16
SOUTH KINGSTOWN 12
WEST WARWICK  12

RHODE ISLAND 
(CONTINUED)

WESTERLY 12 

SOUTH CAROLINA

8ELTON--2U 
CHESNEE  2k 
CROSS ANCHOR--2<» 
OUNCAN 2<* 
EASLEY--23 
EDGEMOOR 24 
GRAMLING 24 
GREENVILLE 24 
JACKSON  24 
MARIETTA 24 
PAULINE 24 
PEAK 24 
PfCKENS 24 
REIOVILLE--24 
RICHLANO 23 
SIMPSONVILLE 24 
SLATER 24 
STARR--24 
STARTEX 24 
SUMMERVILLE  24 
TAMASSEE 23 
TOWNVILLE 24 
UNION--24 
WALHALLA 24 
WESTMINSTER 23 
WINNSBORO--24 
WOODRUFF 24

TENNESSEE

ALCOA--21.22. 24 
ANDERSONVILLE--23 
ARTHUR--24 
ATHENS--24 
BEAN STATION--23 
BLAINE--23 
BLOUNT--20.21* 
BLUFF CITY 23 
BONE CAVE--24 
BRICEVILLE 24 
BURRVILLE 24 
BYBEE--23 
CARYVILLE 24 
CELINA--24 
CHARLESTON 24 
CHUCKEY 24 
CHURCH HILL  24 
CLARKRANGE--24 
CLINTON 23 
COALFIELD 2k 
COKE CREEK 24
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TENNESSEE 
(CONTINUED)

CONCORD 21 
COPPERHILL 2k 
CORRYTON 23 
COSBY 23 
CRAB ORCHARD  2<» 
CROSSVILLE   2k 
CUMBERLAND GAP 2k 
DANDRIDGE 23 
OECATUR  2k 
DEER LODGE 23 
OELANO  2k 
OUCKTOWN  23 
DUFF 2<» 
EAGAN  2k 
ELIZABETHTON  24 
EMORY GAP 23 
ENGLEWOOD 24 
ERIE 23 
ETOWAH  2k 
FAIRVIEH   2k 
FRIENDSVILLE 21,23 
GREENBACK 21,23 
GREENE  20 
GREENEVILLE 24 
GRIMSLEY   2k 
HARRIMAN 23 
HARROGATE 23 
HARTFORD   2k 
HEISKELL  23 
HIXSON  2k 
JEFFERSON CITY  24 
JOELTON 24 
JONESBORO 2k 
KIMBERLIN HEIGHTS 23 
KINGSPORT 2k 
KINGSTON 23 
KNOX 20 
KNOXVILLE 21 
KODAK 23 
LA FOLLETTE 23 
LAKE CITY 21,24 
LANCING 2k 
LENOIR CITY 21,23 
LIMESTONE 24 
LOUDON  20,23 
LOUISVILLE 21 
LUTTRELL 23 
MAOISONVILLE  23 
MARYVILLE 21,22,24 
MASCOT 23 
MIDWAY  21,22 
MONTEREY--2<» 
MOORES8URG 2k 
NEW MARKET   2k 
NEWCOM8 2k

TENNESSEE 
(CONTINUED)

NEWPORT  2k 
NIOTA  2<> 
NORRIS 2k 
OAK RIDGE 2k 
OAKDALE 23 
OLIVER SPRIN5S 23 
ONEIOA--24 
PETROS 2<» 
PHILADELPHIA 2k 
PIONEER 2k 
POSTELLE  2k 
PRUDEN 2<* 
RAFTER--23 
RELIANCE  2k 
RICEVILLE  2k 
ROCKFORO 31,23 
ROCKWOOO 2k 
ROGERS VILLE  2k 
RUSSELLVILLE 24 
RUTLEOGE  2k 
SEVIERVILLE  23 
SEYMOUR 22 
SHOCKS 23 
SPARTA 2k 
SUMMITVILLE-- 2k 
SWEETWATER 2k 
TALLASSEE 21,23 
TAZEWELL 2k 
TELLICO PLAINS 23 
TOWNSENO 21, 23 
VONORE 23 
HALLAND 21,23 
WARTBURG 23 
WHITE PINE Z 3

TEXAS

FALLS CITY 25 
PORT ARKANSAS 25 
SAN ANTONIO 25

VERMONT

ADAMANT  Ik 
ALBANY 15 
ALBURG 16 
ARLINGTON 15 
AVERILL  Ik 
BAKERSFIELO 15 
BARNET--16 
BARRE  16 
BARTON 15 
BARTONSVILLE 16 
BEEBE PLAIN  l<f 
BEECHER FALLS Ik
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VERMONT 
(CONTINUED)

BELMONT 15
BELVIDERE CENTER 15
BETHEL  16
BOLTON  15
80MOSEEN  15
BRADFORD 15
8RIDGEWATER CORNERS 16
BRIDGEWATER 16
BRISTOL 15
BROWNSVILLE 15
BURLINGTON  15
CABOT 15
CALAIS  15
CAMBRIDGE 15
CANAAN 13,11*
CASTLETON 16
CAVENDISH 15
CENTER RUTLAND 16
CHARLOTTE 16
CHELSEA 16
CHESTER DEPOT 15
CHITTENOEN 15
COLCHESTER 16
CONCORD 15
CORINTH 15
CRAFTSBURY SOMMON 15
DANVILLE  15
DERBY LINE  15
EAST BERKSHIRE  l«f
EAST CALAIS 15
EAST CHARLESTON 15
EAST CONCORD  15
EAST CORINTH  17
EAST HAVEN  17
EAST MIDOLE9URY 15
EAST MONTPELIER 17
EAST RYEGATE  15
EAST SAINT JOHNSBURY 17
EAST THETFORD 17
EAST WALLINGFORO 17
EDEN MILLS  15
EDEN 15
ELY  15
ENOSBURG FALLS  15
ESSEX JUNCTION  17
FAIR HAVEN 15
FAIRFAX 15
FAIRLEE 17
FLORENCE  15
GAYSVILLE 15
GILMAN 15
GRAFTON 1*4
GRANBY  14
GRANVILLE 17
GREENSBORO 3END  1<»

VERMONT 
(CONTINUED!

GREENSBORO 15
GROTON--15
GUILDHALL Ik
HANCOCK 15
HARDWICK 15
HARTLANO FOUR CORNERS  17
HIGHGATE CENTER 1U
HINESBURG 15
HOLLAND 17
HUNTINGTON 15
HYDE PARK 15
IRASBURG 17
ISLAND POND   Ik
ISLE LA MOTTE--1<»
JEFFERSONVILLE 15
JOHNSON 1<»
LAKE ELMORE   i*»
LONDONDERRY  17
LOWELL 15
LOWER WATERFORO  1*»
LUDLOW--15
LUNENBERG 15
LYNDON CENTER--15
LYNDON--1<»
MANCHESTER 17
MARSHFIELO 15
MCINOOE FALLS  14
MENOON--17
MIDOLETOWN 17
MILTON--15
MONKTON 17
MONTGOMERY CENTER 15
MONTGOMERY 15
MONTPELIER 13,1<»
MORETOWN 1<*
MORRISTOWN 15
MORRISVILLE 15
NEW HAVEN 17
NEWBURY 15
NEWFANE  15
NEWPORT CENTER 17
NEWPORT 1^
NORTH CONCORD-15
NORTH HARTLAMO 15
NORTH HYDE PARK  ik
NORTH THETFORD 1<»
NORTH TROY   Lt
NORTHFIELO FALLS 14
NORTHFIELO 15
NORWICH  15
ORLEANS 15
PASSUMPSIC 15
PFACHAM 15
PITTSFORD 15
POST MILLS  15
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VERMONT 
(CONTINUED)

PROCTOR 15 
PROCTORSVILLE 14 
QUECHEE 15 
RANDOLPH CENTER 15 
RANDOLPH 14 
RICHFORO  14 
RICHMOND 14 
RIPTON 14 
ROCHESTER 15 
ROXBURY 15 
SAINT ALBANS BAY 15 
SAINT JOHNSBURY 15 
SHAFTSBURY  17 
SHARON 15 
SHELBURNE 15 
SHELDON 15 
SHOREHAM 17 
SOUTH BARRE 15 
SOUTH NEMBURY 15 
SOUTH ROYALTON 15 
SOUTH RYEGATE 15 
SOUTH STRAFFORD 17 
SOUTH WOOOSTOCK 17 
STARKSBORD  17 
STOCK8RIOGE 17 
STOWE 15 
STRAFFORD 15 
SM A NT ON 14 
TAFTSVILLE 14 
THETFORD 15 
TINMOUTH 17 
TOPSHAM 17 
TOWNSHENO 15 
TROY 14
UNDERHILL CENTER 15 
UNDERHILL 15 
VERGENNES 15 
VERNON 17 
WAITS RIVER 17 
WALLINGFORD 17 
WARREN 15 
WASHINGTON 15 
WATERBURY CENTER 14 
WATERVILLE  17 
WEBSTERVILLE  17 
WELLS RIVER 17 
WEST BARNET 15 
WEST BURKE  14 
WEST CHARLESTON 15 
WEST DANVILLE  17 
WEST DOVER 17 
WEST FAIRLEE  16 
WEST GLOVER 14 
WEST HARTFORD 17 
WEST RUPERT 16

VERMONT 
(CONTINUED)

WEST RUTLAND 14 
WESTFIELO 15 
WESTFORD 16
WHITE RIVER JUNCTION 14 
WHITING 16 
WILDER 17 
WILLIAMSTOHN 14 
WILLISTON 17 
WINDSOR 16 
WINOOSKI  16 
NOLCOTT  16 
WOOOBURY 16 
WOODSTOCK 17 
WORCESTER 17

VIRGINIA

ABINGOON 24 
AHELIA--19 
ASHLAND 19 
AUSTINVILLE  24 
BIG STONE GA=> 24 
BON AIR 19 
8ROAOFORO 24 
CARSON 19 
CHARLES CITY 19 
CHESTER 19 
CHESTERFIELD 19 
CRIPPLE CREEK--24 
DAMASCUS 24 
OINWIDDIE 19 
DISPUTANTA 19 
OUNGANNON 24 
ELK CREEK 24 
EWING 24 
FORD 19 
HOPEWELL 19 
INMAN 24 
MANNBORO 19 
MANQUIN 19 
MARION 23 
MATOACA 19 
MCCOY  24 
MCKENNEY 19 
MIDLOTHIAN 19 
MOSELEY 19 
NICKELSVILLE 24 
NORTH RICHMOND 19 
PETERSBURG 19 
PINEVILLE 2k 
PRINCE GEORGE 19 
RICHMOND 19 
ROSE HILL 2k 
ROSEDALE 24 
RUTHER GLEN 19
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VIRGINIA 
(CONTINUED)

SANDSTON--19 
SOUTH RICHMOND   19 
STONY CREEK--19 
SUTHERLAND  19 
HEST POINT   19 
WEST RICHMONO--19 
WINTERPARK   19 
WITHAMS  19 
WOODLAHN-- 2*

WASHINGTON

ANDERSON ISLAND   <fO 
ASHFORO-- <*0 
BELFAIR  1>0 
CARNATION   kQ 
CHELAN FALL5--<*0 
CHELAN   kQ 
EATONVILLE  «»0 
ELBE--40 
FALL CITY--«»0 
HOODSPORT--«*0 
ISSAQUAH   *»0

United States Earthquakes, 1973

LA GRANOE--<»0 
OLYMPIA  ̂ 0 
OTHELLO--«>0 
PACKWOOD  <»0 
PORT ORCHARO--^fO 
PRESTON--%0 
PUYALLUP--<fO 
RANOLE-- kQ 
SILVER CREE<--^0 
SNOGIUALMIE   <»0 
SOUTH PRAIRIE--^0 
WILKESON  **0

WEST VIRGINIA 

ALGOHA-- 21*

STIRRAT  
SWITZER 

W£LCH--2<» 

WYOMING

JEFFREY CITY--26 
LANDER 26 
MORTON 26 
SHOSHONI  26 
YELLOWSTONE NATIONAL PARK 25*26

* U. S. GOVERNMENT PRINTING OFFICE : 1975 O - 565-642


